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This report is one of a series of 9 volumes on the recycling of solid

waste materials:

- Volume Materials Coveredl
I ‘ : | General Report
II Aluminum
IIi v Copper
Iv - Lead
v _ Zinc -
Vi - Nickel and Stainless Steel
VIIl' | .‘?: S Precious Metals
VIII _ ' Paper | |
15 - ' Textiles

Volume I provides a brief summary of the othér 8 volumes, plus an
analysis of activities and recyc}ing problems common to all of the commodities.
Areas of commonality include such matters as legislation and its effect on
recycling, and a description of the equipment used in processing secondary materials.
It also ﬁresents a statistical profile of that portion.of the Secbndary materialg
industry studied. For more specific detail on the individual commodities, the

reader may wish to review the other volumes of interest.
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PROLOGUE "

Thé i0f £:4dé -of :Solid iWaste :Mahagement , .Environmental ‘Protections:
H . - .

- Agency, is.keénlytawa:eﬁofcfhe'increasingﬁvolumefof,SOIidiwastes being 'generated

in.theLUnited Stdtes. - Thé:increasingﬁdifffcultieé‘and"COSts'of.disposing'of,

. [ o . - . o - R . .
solid waste materials.makeszit .imperative that-a larger proportion of materials

be reédﬁefedxfrohfthe:solid wésterchannels(and.recycled. As-a part "‘of a broad

programitoiidentifyfbpﬁortunitfesafop:increaséd recycling of secondary materials

the Office ofkSolid,WaSterManagemeﬁtJis"stﬁdying major+industries that.generéte‘

large'qﬁantitieslof.solideaétes:éndris‘SFudying‘the ihdustries that collect;
“sort, .and reuse’portibns“of'theséﬁsolid.waéte'streams«’ The study-herein
describéd-waSAdesignédvto;take}advahtagefofxthé previqps;and5concurrent'studies
supporqu'bygghe OffiEEQOfASpIid3Was§e Maﬁagemgnt;and.fiﬁiinto those-studies .
informgtion on theﬁsecéndgryfmaferials*industriéS"énd:tbeir‘poﬁep?ialities%ﬁo
effectuinc;éasegﬁc?kﬁéétiqng;prqcessing;:and:regycliﬁgfof1pg§grials.:
Tbéie”arg §e¥erglfﬁaSiggunderlyiﬁgLﬁotjvati@ns‘behipd‘phe“nged-for~a
study éf éolidhwaste‘ufilizatfoninu(lyngﬁé @tilizatiqn.of waste 'materials..
represeﬁts.a‘éonservgtionjpf;ﬁatﬁnaTeﬁesourqes;ﬂ'(2) Any typé"of unused -solid
- o RS T _ S : .
waste‘gepresentsga qu@’of.ﬁollqtion;nyet*tf.a methqd‘for'recycling it «can
be devgléped,“it“rgp;égéntshap:eCOnbmicxﬁeans“for:cbntrolling man's environment.
(3) The'impontancgggﬁ.thé“pesourcejvalpeuofpsecondary maggpials is~evident4'
when one considersAthﬁp“the3viabtli§y¥df*manyubusingsséSsisjdepéndeﬁt?onxthe'<
maximuﬁ economiC"u;eggnd.reédvery:dfﬁallﬁhaterial values.ﬁaThis~is-true‘nof only
S N ‘ S _
in reéardit0'thé40?§émqmduse%of.Vinginaﬁ3W&materi&l$3,butgtheﬁrec0verabilityfof
these.materials-Qheﬁé;he;useful;Iiféxof:theﬁobjectwisJended;nnThéSeﬁtecoveféble
values make it'po$§ib¥éﬁfqn‘@apylmatenialsitb pbmpeterwith:othefs;whose initial

costrmay be less.
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Secondary materials products command attention by the sheer magnitude
of ;heir importance as a portipn of the total raw material supply. Scrap lead
accounts for more tﬁan 50 percent of the total raw material used in the
manufacture of new products. Aluminuﬁ scrap represénts abouf 30 percent: gold
scrap représents 25 percent of the total required for industrial uses, and in
jewelry more ;han Solpercent; In the case of paperstock, waste material
products represent about 25 percent of new supply, and in copper and brass, scrap
represents almost 50 percent of the raw materials required. 1In spite of the
impressive quantities of these materials that are éurrently recycled, large
volumes of these kinds_pf nonferrous materials are generated in forms difficult
and costly to collect-aﬁd.process, and hence add to the problems of solid waste
disposal. Such disposal represents waste of natural resources as well as added
costs to society, |

The secondary ma;érials industries, no; unlike_any other business in
the country today, are being subjected.to a number of technical-socio/political-
economic forces that will.rquige change on the part of the industry. Some of
the tecﬁnical forces at work inélude:_ the development and usage of higher
performance ma;erials and special purpose equipment. For example, composite
materials such as p}aétic on metal, combinations of dissimilar metals, polymers
on fibers, and polymerig fiber combinations are meeting the growing need for
"engineered" materi§1§.‘ Automation isldictgting many changes in materials,
particularly in the.nee& for higher quality, more uniform materials. The
fabrication of equipmeﬁt, motors, éngines, etc., is requifing new forms of metals
and alloys. Factory'bﬁ§1t homes will also require new and different
combinations of materiais, and such broduction methods rquire more uniform input

material which in turn means tighter material specifications. New productiox

9



processes, which are being introduced--electrochemical machining, for }nstance—-
change the nature of the secondary material available for reprocessing or
dispdéal. The fraghentétion of scrap which has been in use only for the ‘last
half.dozen years is one of the technical‘cﬁanges in the sgcbndary materials
industry ﬁhat enables pfocessors to broduce:uﬁgraded secohdary metals. -

g? Socié/political forées are having and will continue to have an"
important effect‘on ;h¢ seconéary materials industries. The need for better
pollution control isnincreasingly evident and results are beiﬁg demanded.
Aesthetie values must be considered in laying out processiﬁg plants. The
continuing need for the most gconomic utilization of land and the growth -of most
urbanggreas is:alsojh;ying-its.gffeét on the §econdaryjmaterials industries.
Urban reneWal ﬁrogrgms ére iimiting the location sites aQailable to seqondary
Vmateriéi-proqessors or.are fofcing'1chtioﬁAchanges, ‘Changing social jalues are
.having:an effect/onjtherabiliti of.p;oceSSOrs to obfaiﬁ phe-necessary labor.-

:

Economic forces having .an impact on.industry include: the rising minimum

wage levels, inc?eased,imports of botb matérialsvandﬂendfproducgs, and increased
transportation costé;; §rowing vﬁlumes éf Vaste:materials fhat muét be handled
introduce problems iniéqllectiqp, transportatipn, and procgss;né. In addition,
since labor costs are_incfeasingly difficult to-éontrol_thgre is an even greater
need on the pért oflggggndary‘matépials progessdrgltp find mechanized processes
for handling, sortiﬁg; éqd upéyading'raw wastes toigsable'éfoducts.

- ‘Prior toltbis'stﬁdy no cémpfehensive survey of analysis of the entire

secondary materials industries had been made. 1In view of the number of problems

facing the secondary materials industfies, and the economic importance of these

industries, there was an imperative need for such a survey and analysis. It was
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'recognizéd that any program designed to increase the utilization of secondary
materials had to take into account the présent practices and potentialitieé of
the secondary materials industries most intimately invélved with the current
technology and art of recycling of waste.materials. A.cémprehensive study of
the industries also had to include an examination of their structure, their
combined size, and their relationships with suppliers of waste materials and
"the users of secondary material products. Identification of the problems these
industfies face invthe collection, proceséing, and marketing.of reclaimed
materials (and the siﬁilarity to and the interrelationship with supplier and
user problems) was.essential. It was expected that the analysis and studf of
those problems in a creative way would point to opportunities for greater solid

waste utilization.thrdugh the expansion of the present mechanisms and institutioms.
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SUMMARY!

.{The‘Office.éf Solid‘Wasté Management,.Environmentai Protectibn,Agéncy,
has as a ﬁajor'functionvthe £ormu1atipn'and}reéémmendaﬁion of Federal
Governmént~pdlicies-which<seék.télﬁlleQiatejgnd?éontrol polluﬁion'of.the,
environmeht by sqlid.wastesi' The Office recognizes - that the recyciing of:solid‘
wastes--the recover& éf matefials;of‘value--cantbe.a highly @ésirable.way
to prevent envinqnmental.pollution-by,theég Qaétes.l In ordef to deve1opAawb;si§F
for planning,»the.Offige established a,grant:program with ;hé Nationall,Associatidn-
of Secondary Materiali.lﬁdﬁstﬁies, Inq. (NASMI).‘ The.Association! in tqrn,'asked
Battelle's Columbus Laboratories-to'é;;;st'itzinw(i)’providiné'the Office of .
Solid Waste Maqageménf:with'a-pfofilg.of.the segbﬁdar?fmateriaISf
industry, (2);identifyfng.oﬁstaclés to:thé;reéyclipé of‘éolid,wasfes, and
(3) recommending diréc;iéﬁg.for invespigation4and‘researCh to overcome these
6bstac1e$: Eight cqmmo@it@es'were;seleéted_forhstgdy._ Theyvincludedvaluminum;
copper, léad,:zinq,‘nickgiA(ipcluding'Sﬁajnless:Steel);:p?ecious.metals, paper,
and textiles. | |

."Thé-NASMi @embership is réprésentativeﬁ&f an indqstry‘fhatnfor many
decades .has effectivel&ggpdfeCOnomicaily recycled .solid wastg‘matefials,‘but'
\{eéently additional dimeﬁsidhs havéubgeh‘added to the traditional-economic

N, ' .
enviyronment in. which the industry has operated. Increased national concern with

N :
the imﬁfbvement of th§11@§ing environment and natural resource conservation is not
only raising-new.challééges_for the*recycling.induéﬁry, butlisApfoviding new
opportunities as well.A |
Governmental_iﬁfluencé‘onjsoiid was;e;ggilizationvandfrecycling is

substantial and -is effected through such means as“export regulations,:transportation
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rates, specifications for purchased materials, zoning restrictions, and
pollution control regulatione. The Solid Waste bisposal Act and the Resource
Recovery Act of 1970 recognize and emphasize the importance of Government
policiee on solid waste utilization and do give a forward thrust to the promotion
of the recycling concept.
The period since the initiation of this subject study in June of 1970
has seen a large number of varied activities illustrative. of cﬁanging attitudes
on the part of chefnment, industry, and the general public. As exampleS.lcan collection
programs are‘underway,'NASMI has been instrumental in getting the Federal

Government and municipal governments to revise their purchase specifications for

paper and other products, and President Nixon recently established the National-

Commission on Materials Policy as discussed in the Resource Recovery Act of 1970.

It is in this period of flux that the results of the subject study can
be of greatest value -in that it identifies the many complex factors involved in
the recycling of solid wastes. It is apparent that any program to effect increased

recycling must consider the complete recycling network.

The Recycling Industry

.The recycling industry is making a major contribution tc the nation's
economy as evidenced by the value of the secondary materials consumed annually.
As shown in Table I, more than $3.25 b11110n of the selected recycled materials
were consumed in 1969, :Copper and its alloys represented almost one-half of this
value but paper accounted forlthe greatest tonnage volume‘by far;

The'scrap processor is the vitalllink in the recycling process as
depicted in Figures I andAII. In'the case'of metals the manufacturer group converts

intermediate cast and wrought products into consumer goods. In the process, wastes

s
)
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TABLE. I.. CONSUMPTION OF SELECTED RECYCLED MATERIAL83

1969 - .

, , s . Consumption = : —vziue -
Material _ ' _____(short toms) : (dollars)
Aluminum S | 1,056,000 | . ' ' 553,000;000 :
Copper and copper a11;ys:. ' _21;489,000" ” o .15460,000,000'
Lead | . 585,000 o 175,000,000
Zinc | R - 182,000 © 53,000,000
Nickel and nickel alloys 80,000 © . 209,000,000
Precious metals ' -ﬁ‘i - .- 79,000;000 troy ounces : 487,000,000
paper '“:'v C U 11,400,0000 . 250,000,000
Textiles . o 1,400,000 ' 8a,ood,000'

”TOTAL s e R

©3,271,000,000
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are generated and these are classed as prompt industrial scrap.(l) Wastes
represented by goods discarded by the users are appropriately called obsolete scrap.
Both types flow througﬁ.the scrap processor for sorting and preparation into a

raw material form most suitable for reuse by the secondary smelter and refiner.

Some prompt industrial scrap is returned by manufacturers directly to the primary
metal producer, and the amounts vary from metal to metal. Obsolete scrap may

also revert directly to the primary smelter as exemplified by current aluminum

can collection programs.

The flow of paper and textiles is largely apalogous to that of metals
with thé one importan;zexception that wiping rags are shipped to both the
manufacturer and user groups.

The extensivé survey of the recycling industry conducted by NASMI and
Battelle-Columbus as part of the study program elicited responses from 578 firms.
The survey_discloseslthat the average recycling company, that is, one engaged in
the collectién, processing{ convefsion, and sale of the selected solid waste
materials, is a substantial operation. As shown in Table II, average annual sales
exceed $7.5 milliog‘and‘the average company employs 71 persons. As indicated in
the Appendix, almost 10:percehtvof the dealer/prgcessors have more than 150
employees. Many companies, almqst 31'percént of the total respondents have more
than 50,000 square féet(of planf under roof, and over 15 percent have more than
$2 million invested in plant and equipmeht.

Geographic_gigtribution of fecycling industry establishments by census
region are shown in Figure III. As expected,; concentrations.are evident in the
populous, highly industrialized areas of the Nprtheaét and West Coast. Thirty

percent are located in the New York, Pennsylvania, and New Jersey area.

(1) Home scrap--that generated and used in the same plant--is not included as
part of the materials entering the recycling.industry.
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TABLE II. SELECTED DATA, RECYCLING INDUSTRY COMPANIES .

Average aﬁnuallsales ‘ : . $7,540,000.
AQérage:ﬁuﬁber of employees o 71
Average value.of plant and. equipment 1,480,000
Averagg-inyestmeﬁt per employee 4 . 20,800
Average annual sales per employee | . 106,000
.Average.investment per dollar of sales ‘5 cents

Source: Extensive'Sprvey

18
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*~Reéyciing Problems of Spécific
- Commodities o

‘In order to gain some measure of the total effect of factors and

sﬁown in'Tahle III. The:re¢ycling'rates for the selected materials were derived
using published data of the Uniﬁedlstates Bﬁreau,of~M1nes, tradejassociat;ons,
ahd}tfaderpubliqa;ioﬂs.v In the case of metals, the 1ifé_cyc1e of the maj;r end-
prqucté for eacb’mgtél waSyeS£imated, and thé'mé;al usage in each market for
that yearAwagAuséd iﬁﬂéaiéulating.the tofal‘amount of oSsolete scrap'theoretically
a?ailabie.fér recyciiﬁé iq;i969. t?hé_actuai'éalculations are pfesenféd in tﬁe
respective commodity‘féportg.v | o
The'perceht.fégyé@ggkﬁgxies'from,avlowApf 14 peréent forlzinc toa
.high 95588¢perc¢pt fof'stainleésgéteel;.,;nkggneral, thqge‘materialétwith higher
.uhit.prices,héve;pgghey%rggycigﬂpates, ”ngever;,thefe are othef iméortant
influencgsggn'thg fgtyqlg”rafésg TThe\tgade—ip_policy for auto baptéries boosts
the:recyclgjrétg:fof ;ead. Ihe-gécrifiqiél cdfrosionfof zinc from galvanized
steel_deprééses:its_;ecyp%g,fgge:' The_;glaxive;y_deéreasing‘demand forkcylinder

paperbpardFdgpyessesﬂthgzrgcyé;e'iate7fo:gpép¢r. o



xxi

TABLE IIT. RECYCLING RATES FOR SELECTED MATERIALS, 1969

ii ; - . : §ﬁort TO!\S

Short Tons

o -foﬁvgg:;gﬁng, S:::;::f::? R:;:;:: R Rec%%ed,
Material 1969 1969 1969 1969
Aluminum | 2,215,000 1,056,600 48 1,159,000
Copper 2,456,000 . 1,489,000 61 . 967,000
Lead 1,406,000 585,000 42 | 821,000
Zinc 1,271,000 182,000 % 1,089,000
Nickel | 106,000 42,200 40 63,900
Stainless Steel 429,000 378,000 88 51,000
Precious Metai‘s(?) _..110.5,'690,000 troy 79,900,006 troy ')5 | 26,00.0,000 :
R ounces. ounces
Paper - 48,200,000 11,400,000 2 36,800,000
Textiles - 3,200,000 1,400,000 . 44 | 18,000,000

b ]

Note: (1) Battelle-Columbus estimates. See specific commodity reports
Volumes 2-9 for methodology.

_Troy Ounces
o Available _Recycled Not Recycled
(2) 1Includes: Gold 2,200,000 1,800,000 400,000

Silver 100,000,000 15,000,000 25,000,000
Platinum 2,300,000 2,200,000 100,000

s ‘
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General Recycling-Problems-

, Problems peculiar to eachfof‘thelcommodltles etudled.and problems that
are lergely general- in nature end'pertinent-to ;11 or most:offthe commodities were
identified in this: study. The:problems{ldstedfin this.report were generally

those wnich were identified by thersecondary materials firms. intenviewed and by
the speclal commlttee of NASMI members whlch met wlth Battelle.: Table IV'identifies
and analyzes the five hlgh—prlorlty general problems of recycllng 1dent1f1ed by
these groups. Theserproblems~1nvolve'1rrational or dlscrlmlnatory purchase-specl-
flcatlons that preclude or llmlt use of recycled materlals, equlpment needs of

the 1ndustry-—1ts cost and de81gn,vthe nature of consumer solld wastes--materlal
values are highly diluted, and depletion alloyances encourage production and sale
of primery materiels'over.recycled; | X :

Ten lower prlorlty general problems vere identlfled, and can be reviewed .
by referr1ng to the sectlon of thls report -on' Recycling Industry Problems. The
ten lower prlorlty problems are:

Perlodlc changee_1nxtgpes,oftscrep_ayeilable

+ Low labor avallebllity i
Restrictedﬂmenegement ayellebilityw_nlwA‘,

. Rapid.changes in naturerof;rec&cling'industry‘__ |
INeed for 1ncreased speclallzatlon 1n recycllng 1ndustry
High equlpment cost and financlng

. Strlct pollution codeg;_ |
Classificetion Qf'recycling.industry'as non-manufecturing,
Government stockplllng program

Poor. 1mage of recycllng 1ndustry by the publlc.

&)
N



TABLE IV. inexviricasion axp ArALYSIS of WIGH.

PRINRITY CEEFEPAL PROBLFMS OF RECYCLING

lrratlonal Customer Speci-
ticetions and Discriminagory
Covernwent Procurment Pollcies

Nature of Consumer
Solid Vastes

Lack of Know-liow in
Purchasine, lustalling,

Vaing, and Msintainlog Equipment

Avatlability
of Equlpment

Depletion Allov‘rvcu

1. Sowe government specs call for 1. Consumcrs goncrate 1, Due to industry cost structure, 1. Equipnent to perforn some tesks wot 1. rr:r-uty m:::l:: :'l'::;:
primary materisis only, large quantities of equipment utilization has not been svailable or £€ svatledle ts not (34 n‘r:u : "
Predten solid vastes of all # high priocity ftem, sdequste, adle deduction {13 per-
O:finition 2. Some specs ero desfgned to make types. 2. Industry, in gencral, is not 2. Equipment tm many cascs too inflew cent of ssles revenve
ft difficult for recycled ma- . : process or production oriented, ible for genersl use. 1in case of metele) (rom
terlals to meet them, ’ 2. These are ususlly 3. Vithout knowledge or competent taxable tacoms.
. - wixed together for advice equipment purchases mey
3. Speccs somctimes change depending disposs) as sunicipel tend te be trrationsl or
on hou easy it {3 to get materisls. refuse. defensive.
&, Some specs are overdesigned fo 3. Composition will vacy
terws of product requirements, considerably (rem
. day to doy and month
3. Those and other factors add up to month,
to.considerable frrationslity .
concsrning spece far screp and &. Percent composition
recycled materiels. of the mincd wastes
vitics grestly ec-
cording to materiale=
as high as 70 percent
paper, ofeten only
1 percent of some
metals.
3. Thus, the nature of
consumer wolid waates
wsake recycling difficole 3
i :::;‘::: :::.:“:‘l':::;l;“:c‘d’::::"' L “‘": “':"“": '::“ 1. vperations not efliclent, ). Manusl lebor requtred but not 1. Crestes an unfaty ad-
by feretional spe. . vastes ‘° not g 2. Some majntonance costs hipher svailable. vantage in favor of
y frrationsl specs. recycled because than need be, 2. Unable to process scoe raw matsriel prinary nsterials.
2. Smooth flow of materfals fs ‘:'9“"::::.‘“ 3. Somo purchesed equipment not sutted sconoulcally. 2. Fnccurages ririne core
Eftects of " eometimes tnterrupted because oixe use. to do the job that (s requiced. rantes and forest srevers
the Prodlea materials are rejected by cus- s, P'l;od;a:tlvlty lover than could or u'- ":l lrcr-a-;d v:-'-r
tomer at one time that {t would ghou . be. :h::,f:mr’:". o
sccept snother time, 3, Results in missllccation
ol rescurces.
1. :5:::’:r;r::::;l;::p‘l':':::;‘::::: 1. no,t;.;e of to:twr : 1. There hes been 8 lack of engt- 1. Some equipment fs only spplicable 1. D(p‘:tl:lll o!:o::n:r(:n:m
vriting of specs, se weste {o as it neering type personnel ta the to large volume operatioms origlnelly sdepte
is for consumer tndustry, 2. Morket for scrap procesalng and courage lxplo;atlon 01;6
couvenicnce end to 2, lidustry {s reluctant to seek out handling equipment moy not be lagge developnent of nsturs
el 5;::;';::}«:::?::“::.lr:c;:::: minimize collaction consulting englincering ossfstance enough to sttract research money, gesources.
woterlals to reduco risks. (Ale coste. with prodlems {nvolving purchose, 3. Scrap tndustry slow to sdopt pro=-
though some recyeled materisle : instsllation, and operation of ccssing Lnnovattons. 2) Currently vieved by nany
are of Jow quallty, most are uot.) 2. Unlfkely that consumer equipacnt. 4. Equipment or process tnnovation 88 simply & discrirtna-
¢ €an ba forced to 3. Little {nterchange of ideas emong de;cloped ot ths processor level fo tory tam break for the
ssgrogata. industry cembers., oeldom shered vith other processors. satural resource indus-
> ::z::n:::::zu:: ::c?:x'f::;e, 4. Individual firms may purchase much 3. 1€ proper equipment was svalladle teies.
rrebl well-organized prinary compantes, 3. Unlikely that manie equipnent they do ‘not necd or which ::“:zu;:nb:- :c;t. wore 9¢vap . .
febles and antf{sccondar: sttitudcs of * 1 y s not economical, recycled. 3. Those compsnies produc-
Anslyole some users of materials. Pres- cipal retfuse agen- 3. Mutual distrust between scrap {ndus~ tog both prirary #ad
sure from the soclal and envice cies are {ntercsted try ond the cquipment manulscturers. secondary materfs‘s ave
onmental sids may chage this, in wultiple pickups §. With better process and production encouraged to produte and o
of scgrepated wattes. : uwl;w {odustry ~ould veom-u-n‘;- sell primary to o' tain de-
4. Labeling tavs (virgin-processed Fecycle wote acrep. pletion alicvance.
wool for example) tend to limit .. E:;c:nm:;""b“d‘"d .
the market for recycled wool. “P.r:"“o::::":: N &, This has & styong
) wegative effect on
S. Very licttle sffirmative action cycling of consumer

B

relative to recycled moterials
has been proposed. Kew York
City is an exception to thia
89 are sowc agencies of the
Pederal Covernsent.

solid vastes. (For
examplc, & Black~
Clavson Systea in
Pronklin, Ohio).

recycliing.,

&
QL
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Table.V recommends actions to ease the five highépriOrity
general problems of reeycling. Included'are the actions that should be_taken,
who should take them; and the specific steps for getting started._ Recdmmended
actions for thezten;lower priority problems can be found in the»laSt-section of
this report on Courses:of Actiqn. In'allrcases, important roles are suggested
for.NgSMI, EPA, other FederalQ.State, and municipal government agencies, and
indivgdual conpanies..
’: Although the subject of transportation has not been included-in the lists
of prsblem;areas.that inhibit recycling, its importance is recognized and{is
discu;sed,in the body of this report volume. Transportation; and more.speéifically
the matter of freight rates, is a yery‘conplex area and the Battelle research staff -
Waslngt,in a_positiqh tOjfullp inuestigate nor evaluate repqrted instances of
freight rate discriminatisn..-There undoubtedly are a number of cases where.
discriminatory freight'rates‘plaee-progessedpwaStes in.an,unfaverable ebmpetitive‘
position in relation_to_primary materials in servingitheir common markets. Such
discrimination, queburse; would inhibit recycling and the problem should'be
critically reviewednbypthe apprppriate.regulatqry bodies.

L ln cqnelpsion,_ it islestimated that inereases'in'récycleArates are
possible fdr.most of‘the‘cpmmodities studied .but these increases are not.likely
to have a long term, deleterlous effect on the supply/demand balance. These
1ncreased supplies can. be ut111zed and a new supply/demand equilibrium established;
hopefully w1th mlnor priceldlslocations Pr1marily, this is true because the'
1ncreased recycling will be. gradualever ‘a perlod of years, thus allowing time
for.adJustment tn changing.condltlons. There ‘are. . additlonal factors that tend to
reduce the 1mpact of changing recycllng rates _ For some commodlties, the U.S. is

dependent on 1mports for large parts of the prlmary supplies -« and ofteén

1ncrea31ng1y so. Thus, the.effect on the domestic primary industries. is minimal;

R
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-

Waste paper may be the exception requiring that particular attention be devoted
to developing new markets.

Generélly speaking, the present recycling industry is capable of
meeting the challenge of increased EIOWS'pérticularly since. they will occur

gradually and adjustments can be made ‘accordingly.



TABLE V,

RECOMMENDED ACTIO&S, HIGH PRIORITY GENERAL PROBLEMS

Irrational Customer Speci-

fications and Discriminatory

Government Procurement Policies

Nature of Consumer
Solid Wastes

Lack of Know-How for

Buying, Using and Maintain-

ing Equipment

Availability of
Equipment

Depletion Allowances for

Primary Mater{al

. more maintenance free or at least

:Telatively simple to maintein, .(E)

1. Insure that scrap and recycled R&D to recover valuable. "1. Education of the owners, 1. Encourage research and 1. Determine the effect of
materials always meet speci- materials from mixed usérs, and operators on develapment of needed ) depletion allowances on
fications. wmunicipal refuse: the important aspects of equipment. recycling and the re-

. < equipment selection and cycling industry.
. 2. Promote the high cquality of . utilization, - 2. Coordination between
scrap and recycled materials. ) scrap processors and 2., Take action based on the
. ’ 2. Encourage industry mem- " manufacturers to trans-  results of a comprehensive
Recom- 3. Encourage users to use real- bers to discuss through late needs into specific ltudy.
wmended tstic specifications. their trade association equipment designs and
Actions - . their equipment problems developments. -
. 4. Change goverrnment purchasing - - and ‘solutions with
. and procurement policfes other members of the
to encourage use of industry.
secondary materials. o
: : . 3. More cooperation between

S. .Examine effect of labeling manufacturers and users
lavs on recycling--modify of equipment.
laws if necessary.

’ W23 ) - R - NASMI - N - NASMI

NASMI/NASMI Members/ EPA/NASMI 1 - Individual scrap I - Individual scrap EPA/KASM]

By Whou Government Officisls pProcessors processors .
E - Equipment manufacturers E - Equipment manufacturers

1. RASMI introduce a policing 1. NASMI undertake a com- 1. Initiate a program of 1. Underwrite equipment or 1. Comuission a study to
action to insure quality prehensive study of the equipment utilization process oriented ’ examine the effect of
of ‘products of NASMI municipal refuse situs- seminars conducted by the - research. (N) depletion allowances on
members. tion, and-recycling's manufacturers, consulting . ".recycling and then

glace relative to it. engineers, and experts 2. Encourage processors . recommend modifving tax

2, Expand promotion of re- ’ from the scrap industry, " to discuss innovations structure accordingly.

. cyéled material on overall 2. Based on the {investi-~ (N) and processing limits,

‘.and gpecific commodity gation, plan the role . _Become an industry. (N)
basis. of the recycling in- 2. Institute a formal pro-
dustry in the total cedure for compiling 3. Convince equipment manu-
Specific 3..Tie promotion to environ- municipal refuse picture, problem-solution case facturers that equipment
Steps mental tnprwement move- . histories on process is needed. (N,I)
went. . 3. Set up a task force of and equipment utilf- :
bers and bers to zation. (N) 4. Encourage industry

4. Demonstrate to customers analyze the economics of utilization of new equip-
that reasonable specifi- various alternative and 3. Recruit capable engineer- ment and innovations. (N)
cations make economic sense combinations of handling, _ing personnel familiar . .
to thea. separation, recycling, - with equipment and its:

disposal, etc.,, of muni- operation on an industry

cipal refuse end its wide basis. '(N'I)

compornents,

- " 4, Organize and set up a con-
4. Take a leadership posi- sulting group available to

tion in unifying and members on a fee basis to

rationalizing the whole assist with equipment and

municipal refuse situa- process planning and pro-

tion on a sound economic blems. (N)

basis. 5. Develop equipment that is

(1) The responsibility for recommended actions shown in this table are based on importance of the

action, benefit to the taxpayers, and opportunities for NASMI.

of Battelle.
(2) Recommended actions were distributed between high priority and lower priority based on the
evaluation with three criteria.
(3) 1t is suggested that NASMI continue its leading role in recycling, recognizing :hat other
organizations such as the Bureau of Mines, Department of Commerce, Council of Environmental-
Ml:ty:' HEW Office of Information, and State, Local, and Federal Legislatures must be
involved.

<6

They are the best judgments
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INTRODUCTION

In June 1970 Battelle-Columbus undertook a research program for the
National Association of Secondary Material 1Industries, Inc. (NASMI). This was
under a subcontract of the Offiée of Solid Waste Manageﬁent grént to NASMI. This
is the général or summary report on the recycling of solid waste materials. Eight

other companion reports cover specific .commodities that are recycled.

Background

The Office of Solid Waste Management is responsible for formulating and
recommending Federal Government poiicies in the area of solid waste pollution
control. This includés pursuing appropriate reseérch to determine the status and
problems of solid waste management activifies, and to develop programs to reduce
solid wasté pollution,

One approach to the reduction of solid waste pollution is to reclaim
waste materials for reuse - the recycling concebt. A well established industry--the
secondary materials indusﬁry--exists to accomplish this recycling. NASMI is the
trade association represénting the metals and the paper aﬁd textiles !
portions of this industry.

-~
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The scrap processors, secondary smelﬁers, and other companies thaﬁ make
up the secondary materials industry have deQeloped effective channels and methods
for recycling nearly all waste materials of economic value. These companies have
performed their difficult and essential functions well in the traditional economic
environment.

More recently additional dimensions have been added to this traditional

economic environment. These new dimensions are (1) improvement of the living

environment, and (2) increased national concern with gonservation of natural

resources. These new.diménsions provide new challenges and opportunities for the
recycling industry. 'No-longer is economic gain the sole‘driv;ng force for recy-
cling of waste materials. Sociai gain has been added in the forms of improved
living conditions and preservation of resources for future generations. Iﬂ an
economics~-based nation this creates p;oblems of interpretation and evaluation of
non~-economics-based goals and activities.

"The purpbse.of this series of reports is to identify obstacles to the
recycling of nonferrous,solid Wastes; and to recommend directions for investiga-

tion and research to overcome these obstacles.
. . . N : v " N ‘ :

Objectives

The objective of ghe study on which this report is based was to
identify oppertunities for the incrgased utilization of solid waste. The major
sub-objectives were: |

(1) To de;grmine»the s;yucture'and functions.of the secondary

‘ materiglé industry, and its relationships to sources of
supply aﬁd‘markets

(2) To identify and evaluate problems of-rec&cling - materials,

sources, industry, and markets, and -

(3) To determine opportunities for increased recycling.

<N



'ScQEé

Tﬁe major subjects iﬂclu&ed'ip the scope of tﬁé:study'aré the
secondary materiaIS'ipdﬁéfry;‘théfmétériéls it feéycléé, the sources of 'solid
wasteé, and the;markéts forffécycled'matEtiélé; Actiﬁfﬁies'ﬁefiphéral“to
theég major subjecfs;are conSidered‘whefevpertinent to recycling.

The matérials incuded. in the study are limited to

Aluminum . . . Nickel and Nickel Alloys _(s'téin,l_efsg Steel)

. Copper and Copﬁgf Allbys ,' : Precioué'Métals (Silver, Gold; and Plgtinum)
Lead ' .- o N .Papef |

Zinc : Tektiiéé.~

Research Method

The methods and - procedures used in the study .included four types of
- activities. They were (1) literature search, (2) extensive survey, (3) in-depth

survey, and (4) aéalxsis and synthésis.

Literature Search

\ The litéréturé searéh included gathering and reviewing pertinent books,
Governﬁent reports, industry reports, ana trade journals covering solid waste
handling and brébléms¢ ﬁaste recovery and market data,'and'recycling.of valuable
materials.

| The ouprt ofiFhis effor%.iqcluded data and desériptive material, and
an organized biblibgréphyadéaling with each of.the'comﬁodities coyered in- the

scope of the study.



Extensive Survey

The extensive survey of the secoﬁdary materials industry consisted of
a mail survey and personal inter#iews with management personnel of compaqies
involved with the collection processing, and sale of secondary materials. About
600 responses were received.

The informatiqn developed through the extensive survey included dollar
sales, tons of major materials handled, types of solid waste procéssed, sources
of materials, investment, equipment and facilities,,dumber of employees, the
amount of space used,.aﬁd the gradesvand quantities of secondary materials
produced.

The data from the extensive survey provided statistical tabulations of
the regional distribution of the secondary maferials industries by type of
commodity in terms of numbers of establishments, volume of business, and numbers

of employees.

In-Depth Survey

The in-depxh_survej of selected.meﬁbers of the secondary materials
industry, their suppligrs,,aﬁd the users of their p:pduc;s served to identify -
the majdr technical and economic problems facing those companies involved with
secondary material utilizationt About 200 interviews were completed. Battelle-
Columbus and NASMI commodity specialists selected the companies to be interviewed
in depth,

. : . . .
Interview guides for each of the commodities were prepared. The
problems and potential solutions for greatest reéycling'and waste utilization
that were developed frqm the literature search and prior Office of Solid Waste

Management Studies plus the knowledge of the NASMI commoaity specilalists provided the

basis for‘designing_the.interviewyguide; Sample guides are reproduced in the Appendix.

J*)



Analysis and Synthesis -

The analysiS'énd syntheSig.SGep”was~ébﬁcerned'with“the<cbllhtion And-
analysis éf'dataﬁandvinformation'derived'froﬁ-the li#eraturg,rﬁhe~extensive survey,
and the-in—depth.surveyf 'Thejanalysis~ahd:synthesis_activity coveredi-the follow=
ing tasks:. |

(1) Economic Ddta on the:Secondary Materials IndUstriesg The

economic data-de?eloped'through the gxtensive survey of the
secondary'm;;efials industriesiwéfe tabulated and Analyze& to
determiﬁevthé amount and type of‘splid waste.handled, and to
oBtain bbefational data:su¢hAas number "of emplojees,

amount of spécefxequired; capitalizatidn,.and‘geograpﬁic-

locations.

(2) FYow Diagrams and Life Cyéles,  F1owéqiag:ams weré dév?1°Pe¢ ;o.
‘show the flow of materialé from primary produc;ion-andwscrap
sources thﬁqugh fabfiéatiqq.l,Li£¢ cyq1e estimates:of.various
ﬁfoducts.;ere‘uéed tp'deygldp‘dat;ioﬁ’fhe'amouﬁté.Qf materials

for possible recycling.

(3) Demand-Supply Relationships. Estimates were made}of_fqturen.
demand’and'Supply levels for.secondary materials. The rela<
tionships between these data provide an indication”of ‘potential -

surpluses or shortagqs 6f r¢cyc1éd~materiais through- 1980.

4) Stabil;ty of Floﬁland.Consumption;" This analysis is .closely re-
lqted to fhé‘éqpply-demand analysis dgscribed above gnd:identifies
the ability Qfﬁthezva;ious secondary @aterials'tOLCOmpete as, -
squfcé m;térials for manpfactufersg A ﬁumbet,bf,féttors:wereﬁ
examiﬁed sﬁg# és p;ice changes in the.sécondary’méterials; thg
avéilability'of:ma;erigls, the‘éffectwof suddenvqhangé34inxthe
magnitudé.of-demand,.and cbnsumerjacceptancé‘of-secon¢ary'ma§eria1s;

J1



(5) Direct Impacts of Technological Change. Direct technical and

technélogical factors were examihed to determine their effect

on rates of processing.and recycling. Potential changes that
could take‘piace in technology that could decrease of increase
the rate of.solid waste recovery were examined. This includes
the identifica£ion of potentially recoverable solid wastes, |
the problems limiting the recovery to current leﬁels, and the
possibilities of technical advances thréugh the use of known
technology or through added scientific and engineering research.

(6) Constraints on Expansion of the Secondary Materials Industries.

This.analysig_included‘consideration of elements critical to the
expansion of recycling such as labor énd management availability,
laws and regulatiops, equipment availability, nature of solid
waste materials, and market needs.. |

(7) Potentials for Expansion of the Secondary Materials Industries.

Based on the constraints identified in the above tésk, plus
examination of methods for overcoming constraints,
this task determined the ability of the secondary materials

industries to meet new opportunities for recycling.

(8) Indirect Technological Chance. The broad. overall technological

trends indirectly affecting the secondary materials industries

were examined,Vénd their probable impacts determined,



THE RECYCLING CONCEPY

Traditionally nearly all recycling that waé déne, was done for economic
gain. Scrap;gene:ato£s; thébfecycliﬁg_ihdu;tri,'and the users:of recycled material
have shared the economic benefits.

More'receﬁtl}'Benefifsléthér théﬁ.écqnomic aéelﬁéing’gi&en increased
atfgﬁtion. Major among these are:

gi, o Reduction of environmental deﬁégiorat{on

. o Conservation of resources.

. Public ﬁroteSt, ﬁublicify;flégiéigtidﬁ; énd pressure concerning these
'noneéonomic'factofs have influenced recycling.: A few exambles are:. (1) restric<
tions on open bﬁrning_qf-inéglated wire;.(Z)_the,programsiqf aluminum broduéers to
rccycle aluminum_éans, (3) autO'cqmpény prbgraﬁs fo reéycle"abéndoné§'autos; and
(4) é city gbvernmegt_using %ecycled paper fbr part of'its'néeds:ﬂ |

As"a result,of;thiS'incréasedvinterest‘and activity in recycling, the

4 .

estgblished recyclipé ?ndus;ry faceé a great challenge and expanding ;pportunities

- for gfowth;L,Rergligg §s begqmjpgian”incregsingly'imbortant alternative to incin-
eration, 1andfiiiingﬂ and dumping as a method.for handling all types of solid
wastes.

Much-research is underway to deté;miné what solid. wastés may have recy-
cling values, ;nd‘éq deyglqp metbpdsffoi fecobery pf these ya;ﬁes. ALY types of
orgénizations,are condﬁéti@g»the reseafch - ﬁniyersitieé, research organiéations,
manufactuiers, Gove;ﬁﬁéﬁ;'ggencies, ;nd trade‘assoqiaﬁions. All.of this research
activity ﬁo date haé)feéslted in.a.greap deal of p?blicity»aboutdfhe:advantages
of irecycling, increaging interest in the concept, and'thg prdmise;ofibetter'

methods and equipment: for accomplishing recycling.

)
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This publicity has put the recycling industry in the spotlight - recy-
cling is "in". This opens up the industry to praise and support for its
accomplishments and criticism fér its failures. ﬁore importantly it provides a
forum for putting its message of recycling across to the people and to businessmen.

The increasing interest in recycling provides a base for changes in
recycling. No longer is the recycling industry operating in a half-hidden, little-
understood world of its own. Other companies not previously directly concerned
with recycling to any degree are now interested in the industry and its opportu-
nities, and are buying recycling oriented companies in order to get involved.
Additional companies ;hat have capabilities in‘prqducts or processes that con-.-
ceivably could be applied to recycling are investigating the opportunities.in
the industry.

The promise of improved processing methods and equipment is the most
important and far reaching reéult of current interest in recycling. it will
improve the economics qf recycling mgrginal and submarginal solid wastes, and
allow more materials ;obbe recyclgd. In the longer term it will allow the economic
recycling of large ngw_gatego;ies of wastes--paper, metal cans, and other materials--

largely from municipal réfuse.

()
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'GOVERNMENTAL INFLUENCE ON SOLID WASTE
UTILIZATION AND RECYCLING

‘Governméntal_influen;e on solid waste uéiliza;ion.and recycling is
félt in at least-three different Qa;s;- These are,gffects on: the allocation of
%gsource;, effécts’on thé operation'ofitﬂe secondar& materials i;Austries; and
ieffects on the consumption.of recycled‘ﬁaterials. Iﬁfiuénces may be manifest
-in more than one way of_area.. For exampié, export regulations affect-both the
allocatioﬁ of resources and the‘operatién-of the secondary industry by reg@lating
xhe,ﬁovemenﬁ.oé sérap on an infernational_basis. |
! An analysis of various areas”oé govgrnmental infiﬁence or 1egislatipm
effecting solid waste»utiliz;tion and recycliﬁg is presented in Table 1; The
ipformation,contained‘iﬁ this table is general and indeed may bé more or less
impgrtantaor applicable in certain regions, indgstries, or commodities than in .
oﬁﬁérsg A_moré-gpgc}fic.tfeatment of this‘subjeqt area is considered outside the
_ s;ope of this:studyy | |

| Gove;nmep;ai influence at tbezﬁgderal Level_qq'sol?d waste‘utiliéation
aﬁd.recycling on therhblé %s;ﬁgving from:a.slightly nega;ive“stanée.to being
slightly positive qr-suéportive qf the_recycling concépt,énd'the recycling in-
dustry. The Resqurcé.Récovery‘Act of i97b and its predecessor The Solid Waste .
Disposal Act-vgre.s%gnificanp‘sfeps forward in the p;omotion,of”the,recycling
concept. |

Title IICOfAthelResourée Rgéovery Act of 1970 ié.qf"particular'interest

becausé it creates aiﬁétional.COmmission~qn ﬁatefials Policy which'ié.;harged
with--"develéping é ﬁétional“materialé policy"whicﬁ‘shall £n¢ihde, without being

limited to:

G
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TABLE 1. GOVERNMENTAL AND LEGISLATIVE INFLUENCES ON RECYCLE AND‘THE RECYCLING INDUSTRY

Influence

Level of Government

Federal - State Local

Effects

National Alloca-

Operational Effi-
tions of Conser- c

ciency of the Re-

Market for
Recycled or

vation of Resources cycling Industry Secondary Materials

Analysis

Pollution Codes

X X X

X

9]

2

- 3)

Three levels of legislation
cause conflicts and uncertain-
ties with regard to pollution
control equipment and contin-
ued operation, '
Different codes in different
localities cause industry
dislocatfions.

Added financial burden may
force some marginal firms out
of business..

Export ﬁestrictiona

1

~ ment of secondary materials

2)

Export restrictions favored
by consuming (smelter) seg-

ot

industry and opposed by proces-
sor/dealer segment of the
industry.

Degree of restriction effects
production levels in primary

.and secondary sector.

Depletion Allowances

1)

2)

Depletion allowances offer
advantage to primary producers
over secondary producers.

Depletion allowances may work ‘

against recycling and en-
courage depletion of natural
resources,

Stockpile Policy

1)

Stockpile policies sometimes
reinforce cyclical swings in
supply-demand situation thus
increasing problems.

Transportation Rates
. and Policy

1)

2)

Transportation (specifically
rate structures) policy appears
to favor primary material over
scrap or secondary material.
High costs of transportation
often prevent some types of
obsolete scrap from being re-
cycled; specifically low-price
or high-volume scrap such as
paper, textiles, and auto hulls,

hamcaned




TABLE 1.

GbVERNMENTAL AND LEGISLATIVE INFLUENCES ON RECYCLE AND THE RECYCLING INDUSTRY (Continued)

Influence

.. Effects

National Alloca-
tions of Conser-

Level of Government

Federal ‘State Local

Market for

tional Effi-
Operation Recycled or

ciency: of the Re-

vation of Resources cycling Industry Secondary Materials

Analysis

Discriminatory Purchasing
Policies

X X X

X

1)

2)

Includes specifications, label- .
ing requirements, and. procure-
ment policies favoring primary

‘or virgin matertal or components.

Policies often resplt from
lobbying activities of special
interest groups; may be politi-

.cal in orientation,

Discriminhto:g'cfassﬁ-
fication; Licensing

and Reatriction of
Scrap ?roceesors

1)

In wmany cases classificatlona
and licenses do not reflect the
secondary materials industry in
the proper context; i.,e., a )
manufacturing . industry and nog

& resale or wholesale industry.

"2

Scrap processing industry is-
often legislated against
(license requirements, restrict- ..

“ive zoning, fencing) on bastis 53'

of industry name and not on
individual merit or guilt,

Auto Titling Laws

1)

2)

Extremely difficult in some
localities to legally collect
and dispose (deliver to en auto
wrecker or scrap processor) of
abandoned automobiles.
Modification of many of these
laws needed to aid scrap in-
dustry in collecting and re-
cycling abandoned autos.

Zoning laws

1)

2)

Zoning -laws in many cases
arbitrarily administered and
applied to firms based only on
company namk or function and

not on an individual bastis.

Urban renewal and expressway
construction often forces scrap iy
processor or collector out of o
business permanently since may .
be difficult to find new area
properly zoned or suitable as

& base of operations.




(1)

(2)

(3

(4)

(5)

(6)

(N

consideration_depleﬁioﬁgallowances,

11

National and international materials requirements,
priorities, and objectives, both current and future,
including economic projections; ’

The relationship of materials polity to (a) national
and international population size and (b) the en-
hancement of environmental quality;

Recommended means for the extraction, development,
and use of materials which are susceptible to

recycling, reuse, or self-destruction, in order

to enhance environmental quality and conserve
materials;

Means of exploiting existing scientific knowledge
in the supply, use, recovery, and disposal of
materials and encouraging further research and
education in this field;

Means to enhance coordination and cooperation
among Federal departments and agencies in materials
usage so that such usage might best serve the
national materials policy;

The feasibility and desirability of establishing .
computer inventories of national and interna-
tional materials requirements, supplles, and
alternatlves, and

Which Federal agency or agencies shall be
assigned continuing responsibility for the imple-
mentation of the national materials policy.'*

 The above excerpt indicates the potential far reaching coordinated
effort that could bé'fofthcoming under proper guidance and coordinationm.

example, one could‘epvision‘a coordinated national materials policy taking into

export and import policies and other factors all of which could form the basis

for proper allocation:qfvresources and recycling rather than disposal of solid wastes.

stockpile policies, transportation policies,‘

State and local ihfluence'appears to be directed more at the local

-SCrap processor or>dea1er than at recycling or the recycling industry as a whole.

* "Resource Recovery Act of 1970", Public Law Yl=-512,
October 26, 1970. - ’ '

38

Ylst Congress, H.R. 11833,
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A . R . fn . i iminatory
These influences are usually restrictive in nature and in some cases 4%§?:lm11 h y
and/or arbitravy'in focus, It is often*theiﬁmellet-proeéaso?; dealer, or collector

who is hurt the most (since he can ill afford«to move, fence,,or change methods

of operation);by.these»restrictions. For example, urban renewal or highway
construction might make it necessary to dislocate a scrap processor and/or collector
who was servicing that immediate Aarea of the city ,ZQning laws_probably make it
necessary for the firm to relocate outside of the city-andwthus,may.make collection
of obsolete scrap from the affected area of the city more difficult if not
completely uneconomical : Small operations often leave the industry and go out

of business when faced with the problem of moving to & new location. Ihese small

Operations serve a very valuable function by.collecting.and perhaps processing
lower gradesﬁof obsolete scrap. It is this least economical and perhaps ecologically
most important area of. obsolete scrap recycling that may be hurt most by these
types of dislocatlons essentially caused by progressf

It is 1mportant -for’ all levels of government -to con31der the‘complete
recycliné network'when~prop03inguorlamending=legislation or policy affecting
or deéigned to affect~the.network."Thus,/ohile ecolqgists.lobby for government
agenc&eusageybf;recXCJedvé?Rer, thérg.éhopld;Bevconsideration~8iven ﬁqitﬁe effect
government influencenbésuen-thé:fecxéling ibdystxyafthe‘collﬁcfors} dealers, pro-
cessors; and brokere‘qf;maste.paperefand,alsoyon:the allocation of.resqurces
_relatfve to depletionﬂaliowancesmand-the‘ueeegfﬂgOyernment omned timber»land by
the péper industry. | | |
i It is hoped that_the'National>Commission on Materials iPolicy will be
another step in the direction‘ofZa‘coqrdinated‘etiort f°~iﬂ9reﬁssith$ utiliaation
of solid wasté, and that it will supplement ﬁhe.aetiyitiesvpf the Office of

Solid ‘Waste Management Programs.
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THE RECYCLING INDUSTRY

The recycling industry includes those companies involved in the
collectibn, transpbrtatioﬁ, processing, and utiliéation of scrap and wastes from
manufacturing operations and users. Figures 1 (metals) and 2 (paper
and textiles) depict this industry and gts materials flow (shaded portions), and
its rélationship to primary processors of materials. The major differénce between
the metals and nonﬁetals recycling industries is the presencé of the secondary
smelters in the metals recyéle.- The scrap processor is roughly equivalent to the
miners and concentrafors of ores for primary metal production. The secondary‘
smelter is the equiyaiént of the primary smelter. In some cases a smelter is
both a primary and seéondary smelter, using both concentrates»and scrap in its
furnace charges.

There are specialists in the paper and textile recycling area such as.
deinking plants and_se;ondary mills. The paper and textile recycling flows
are further complicated by.multipie uses. For.example, recycled textiles
are uséd in paper gnd wiping rags as well as in textiles. Recycled papers

are used in roofing felts as well as in paper and paperboard.

t.Both figﬁrég'show the two majof types of scrap thaf are the raw materials .
of the recyclingiindﬁstry - prompt industrial and obsolete. Prompt industrial
scrap is the waste geﬁerafed during a manufacturihg operation. The obsqlete scrap
is generated when a.usgd product is no longer useful and is discarded. This
includes'a great Qariéty of fypes Qf scrap and situations. First, the value of
the scrap varies ﬁidely - tﬁé lead in a digcarded storage battery may be worth $3.00

as recycled lead, while the zinc in an auto door lock may be worth under one cent.
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_Se¢ondgzthevtimexscalefpffrecycling¢variesgwide1y ~‘anua1uminum~can~may be-
Scrappedﬁwiﬁhiﬁ“é[fewvweeksg the" copper and:- lead Ani: utllity cable may not. be
scrappedlfor.overrSOTYearsxr Third,. the form of the*obsolete scrap,varies - the
.oldtnewspapers‘frﬂm ‘a collectlon drlve.may'be‘abOut*100‘percent waste paper,

LIS

wh11e a-batch. of- textile waste. may be only 30 percent cotton f1bers and the rest

worthless synthetlcs. S

These three examples of -variations'.in- obsolete scrap: represent some'of

I
the bases*for the. problems¢faced by~ scrap processors in-the" collectlon handllng,,
}
sorting.; and other: act1v1t1es concerned with obsolete scrap. The-smooth logic314

flowrof recycllng in Flgures 1 and 2 1s pos51b1e only because of. the“lngenu1ty

and‘hard work of. thefdedlcated people that:make up the recycllng 1ndustry.

i
FEPRER)

B ”fﬂ?ﬁ i;.:fx'v Reécycled Materials -

Tablesz prov1des an analysis ‘ofu the»ma;orwtypes of recyclable;materlals.
The wide rangexofatypes of materials that canrbe recycled ‘is.. apparent in this

table.~ Theuvarlat1ons 1n sources” of the:: mater1als andnthe rates at wh1ch they are

N

currentlyibewngvrecycle‘ are)equally;wrde* The scrap generated by manufacturers

i. e., prompt 1ndustr1a1 scrap, 1s recycled atra rate approach1ng"100‘percent 'The,

daily wastes of households~are recycled at a; rate .near. 0 percent

,-' i

The table reveals that the opportun1t1es for maJor 1ncreases in recycl1ng
are[1n ‘the: .areads: that“have trad1t1ona11y been class1f1ed asvwastes.. MaJor among
{ ; _
i

these are: mun1c1pa1 SOlld wastes, chemlcal wastes, flue dusts, and manufacturlng

c0mposite%wastes; ALCOncerted attack .on: these wastes by the‘recycilngalndustry* -

may create new: opportunltles for the 1ndustry inr addrtron*to reduc1ng solldrwaste.

drspOSalrproblemsh



TABLE 2. ANALYSIS OF TYPES OF RECYCLABLE MATERIALS
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Type of Material

Examples

Condition of Scfap

Manufacturing residues

Manufacturing trimmings

Manufacturing overruns

Manufacturing composite’

wvastes

Fluc dusts

Chemical wastes

0ld "pure" scrap

0ld composite scrap

% 014 mixed scrap

Solid wastes

Drosses
Slags

Skimmings

Machining wastes

Blanking and stamp-
ing trimmings

Casting wastes

Obsolete new parts
Extra parts

_Galvanized trimmings

Blended textile
trimmings
Coated paper wastes

Brass mill dust

-Steel FEurnace dust -

Spent plating solutions

Processing plant
sludges, residues,
and sewage

Cotton rags
Copper tubing -

Irony die'castings
Auto radiators
Paper-base laminates

Auto hulks -
Appliances’
Storage batteries

Municipal refuse
Industrial trash

" Demolition debris

‘Bighly variable in coﬁposi-

tion depending on the major
constituents., Usually 10%
to 75% recoverable material.

Highly variable as tof size
and shape. Usually over

. 90% recoverable material.

Usually small size. Vari-

able compositions.

Highly variable as to compo-
sition, size and shape.
Often costly to process.
Often, not all constituents
are recovered. '

Highly variable in composi-
tion and bulk density. Uiten -
not economical to recover,

" Highly variable in composi-

tion. High value materials
often recoverable. e

Highly vériable as to size
and shape. Usually over 90%
recoverable material.

" Highly variable as to compo-

sition, size, shape, and
difficulty of separation.
Often not economical to re-
cover valuable materials.

Highly variable as to compo-
sition, size, shape, ana
difficulty of scparation. Not
all materisls are recovered.

Completely variable. Nearly
always low in valuable mater-
ials. Very low recovery
rates now. ‘

recycle
Sources Rase percent
Metal melting opera- Over 75
tions - smelters,
casters, -
Shaping operations - Nearly
casters, stampers, 100
machiners, fabric
cutters, paper cutters.
Large manufacturers of Nearly
mass~-produced products. 10C
No significaat battern 0
of sources. to
: . 100
Metal smelter and . Under 25
caster
Platers, metal clearers, Under 10
process industry plants.
bonsumers, industrial - Over 75
users, utilities, ard
other users of the pro-
ducts that are scrapped.
Consumers, irdustrial
users, utilities, and . 0
other users of the pro- to
ducts that are scrapded. 100
Consumers, industrial
users, utfiiities, and Under 50
~other-users of the pro-
ducts that are scrapped.
" All individuals and Under 1

organizations.

Source:. Battelle-Columbus estimates of recycle rates.
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Characteristics;oﬁfthe:Induétry.

_rhe'characteristtcs of~the“recyclihgftndQStry are: considered here from
ﬁwoavgewpoihtse.
_Cdmpanies§A

‘Operations.

Comgénies

'ﬁASMI‘claeef?ies:fecyciihgacompEniéS"intoer6.nguﬁsee Table 3. lists
rhese with:descriptions of the. operatlons of each Many: compan1es operate: in
moré;thanwone*category; Others will spec1a11ze as to mater1als handled or
funct1one‘performed“' There 1s*no neat cdassificatlon systemvthat allows easy 1den-;
t1fﬁcat1on and‘understanding of" argeven eompany. Thus:, the table: is. no more than
anuiqe’tbfsemefe§%tﬁemwéyewnetyeiinggppmpe@feS"may“specializeu__

‘Operations:.. .

Tﬁe'recyeiingfindﬁet;y iszessentialjtOftheleconohic well=being of" the.
natién. Ifﬁga#es_wqegeL@eﬁe?ieLSQapd;meaneetures'frqmzthem‘materialsjthat‘are
againcusefulﬁfe'méndfactureﬁs;ef productsxoffallftypes;

Table 4 prov1&es.an ana1y51s of the-operat1ons of scrap processors. The
types of’ fenct1ons performed are S1m11er to: ether busxnesses* Sut:perhaps more:
»d1ff1cu1t than many ThlS isr based on thes need for a scrap processor to be both a
manwfacturer and.a;comme;eeaﬂﬁestabi;shmen@;. BEeeuse;thexrawymateriaiathat can be
purchased vaxies,widefY'iﬁ“fYﬁ? and“composifibﬁglehetmanufactﬁrihg;operations can
be-eXtremelyidiffiCUIf.hl;he:;Taqing;ﬁdpcfipﬁgeanabefeyenumpre;dffficult.‘ It is.
necéssary tO’find:and:Pprchasehsamisfeptotyﬂscrap“atta?Rnicee;hatfwill{eilow a
profit when:solda Oftee:;he%seilinggppicefwiﬁluéhaﬁgezwhileztﬁe~§erap'is being

prOCessedg‘thusxthe‘proce;éor*centinuousfy mustfkeep»abreast}df:harket:conditions.

a5



TABLE 3.

CLASSES OF RECYCLING COMPANIES

Class of Company

Description of Operations

- Class of Company

Description of Operatiouns

Nonferrous -Scrap
Metal Processor

(1
2)
3)
C))

Locates scrap (5) Sizes the scrap

Importer and
Exporter

(1)

(3)
(4)
5)

Locates domestic or foreign scrap sources
Locates domestic or foreign scrap customers
Buys

Markets

Arranges transportation

Nonferrous Metal
Broker

1)

-(2)

3)
(%)
(5)
(6)

Purchases (6) Densifies -
Identifies (7) Markets
Sorts and separates (8) Delivers
Locates scrap sellers

Locates scrap customers

Buys

Markets

Arranges pickup and delivery
Stabilizes source of supply

Laboratory and
- Assayer

(1)
@)

Analyzes materials for a fee
Certifies composition

Manufacturer of

(5)

Sizes the scrap nonferrous processor

or paper stock dealer

Smelter and Refiner . (1) Buys scrap ... . : (1) Designs and. manufactures equipment
. . (2) Upgrades by adjusting compositton and Equipment (2) Includes equipment for recycling industry
casting into ingots or pigs
(3) Markets to specifications
" Sweater “ (1) Buys-scrap : : . Paper Stock (1) Collects waste paper from generators or
o (2) Upgrades by melting one metal and separatlng Dealer collectors
-from other metals with higher melting potn:s - co (2) Sorts waste paper and bales as paperstock
_that remain solid (3) Sells paperstock to users
(3) Casts into ingots or pigs :
'(4) Markets
Ingot Maker (1) Buys scrap Rubber -and Plastic (1) Buys and sells rubber and plastic gecrap
- (2) Melts selected. scraps to composition lud Scrap Dealer : ’ .
‘casts into ingots
'(3) Markets to specifications
Brass Mill (1) Buys scrap . Textile Dealer (1) Buys and sells scrap
(2) Melts selected scraps and other materials to ' o : (2) sorts into categories
composition and casts into ingots (3) Acts as broker
(3) Produces sheet, strip, and other shapes from 1ngott (4)- Processes (cuts, washes, etc.)
(4) Markets shapes to size and specification
Primary Metal (1) May mine ores or purchase Textile Garnetter (1) Buys
Producer (2) May concentrate ores or purchase (2) Sorts
(3) Upgrades concentrates by reduction to metal, (3) Shreds and combs
adjusting composition, and casting into ingots (4) Markets
or pigs
(4) Markets to specifications
(5) Sometimes also operates as secondary smelter
and refiner
Scrap Iron Pro- (1) Locates Scrap (6) Densifies Wood Pulp Dealer (1) Buys and sells or brokers market pulp
cegssor and Broker (2) Purchases (7) Markets - produced by pulp mills.
: (3) Identifies grades (8) Delivers a
(4) Separates and sorts (9) Often also operates as {{(;

61
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TABLE 4. - ANALYSTS OF SCRAP AND PROCESSOR OPERATIONS -

}..

Function‘» ‘5L'f¢ EAERE - 'E”' ;F".”“f 11 Methods

* Collection of Scrap '(l) Arrangements with 1ndustrlal scrap. generators to buy and pick up
<o o 'scrap - Sometlmes prov1des spec1a1 conta1ners and equ1pment at
»  generators.' plants o
.(2)’Spot buying, of scrap: from factorles, brokers, ‘collectors, and
- other sources and picklng,up or’ arranglng for de11very of the
. scraps " :
(3) Arrangements w1th organizatlons for scrap. dr1ves ,
' (4) Buying:and taking delivery of scrap brought to. the processing
vyard by indlviduals, truckers or others. . =~ ' :

T |

Identification'and' (l),ldentlfication and hand separation of various scrap materials

Separation of L " from each other and- from -waste materials.

Scrap e A(Z)HTesting of materials by chemlcal spectrographxc, and other
: ... . . sfi.. apnalytical methods. - . ,
~ -(3) Burning-off' or mechanical removai of organic materials from
¢ . .. - .  noncombustible.scrap materials. . : :
t T (4) Magnetlc separation of férrous from nonferrous scrap.v;
o (5) Separation of. heavy materials from light materials by air f
.. c¢lassification. - ' )
»(6) Separation of Tow: meltlng from high melting metal scrap by
e ‘selective: meltlng. '
(7). Heavy media. flotatlonrof heavy from llght materlals. 0
(8) Chemical solutlon of one: mater1a1 to separate from another

{Upgrading and _ o (lj,Reduclng the size of scrap by torch1ng, shear1ng, shredding,

Packaging. of: . sawing, or other methods:.’
Scrap o e (2)1Packag1ng the. scrap by baling,. bundlxng, br1quett1ng, or otherj

methods to make handllng and*transportatlon easier and to meet
. ‘chstomer needs. g o
(3)_Den31fy1ng scrap for ease of handdlng, storage and.shrpment.

Delivery of Scrap:'*l.(l) Del verylto customer by owned or leased trucks or barges
o ’ (2) Del1very by pub11c truck, ra11 barge,. or other forms of
v transportatlon ‘ o

(35'De11very by customer-owned or leased conveyance. |

Trading o '(l) : 'ngGSOurces of scrap and customers for scrap:
. - T (2)'Buy1ng -and’; selllng scrap at a profit.’
i ‘ ' (3): Keeplng current -on scrap,prlces T
(4): Keeping, up.'with market 1nterre1at10nsh1ps, Government
3 ‘regulat1ons, etci. LT : ‘
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Table 5 gives an analysis of the operations of smelﬁers. The types of

operations of smelters are different than for scrap processors, but the problems

are basically the same. Manufacturiﬁg and-marketiﬁg are relatively more important

than for the scrap processor, and buying of scrap is somewhat less important.

The Role of Capital Equipment in Recycling

Processing equipment presents the scrap processing industry with a "tool"

to assist it in widening the opportunities for increased utilization of solid

waste. Specificaliy,~equipment offers assistance by:

(a)

(b)

(c)

Increasing Productivity. Replacement of manual labor by

‘equipment -increases the productivity of the scrap processing

operation. Thus, it may be possible to increase the production
rate which in time and in a macro sense should increase the

relative amount of solid waste that is recycled.

Increasing Y;élds.'-Tﬁevuse of capital eqﬁipment in many cases
will increase the @arketable yigld that may.be‘obtained from raw
materialt'.ln addition, equipment usage can make it economically
feasible ;b process certain raw materials that, in the past,

were not economica} to process. For example, sophistitated sepa-
ration processes may make it feasible and profitable to process
some of the ﬁcomplex scrap" (such as nonferrous fractions from
auto shredders) not now being processed.

Enhancing the Competitive Position of the Secondary Materials

Industry Relative to the Primary Industry. -Equipment offers the
secéndary materials industry an economical method to produce a
competitive (speéifications and price) product. This results in
expanded markets fof secondary materials and an Qpportunity to

increase the utilization of solid waste.

¥$
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TABLE 5. ANALYSIS OF SMELTER -OPERATIONS

. R - . . . . . v . .

Function ' S o o ,:-c#‘Methods

Sizing of Scrap ' (1) Baling of lxght scrap (such as wire, clippings, etc.): is sometimes
T - . done by smelters to make satisfactory furnace charging material.
(2) Shearing of large pieces of scrap is sometimes done to reduce
“the sizes of scrap for .charging to furnaces.

Upgrading .of Scrap (1) Sweating is done to remove low meltlng metals from hlgher melting
: .inserts or attachments. -
(2) Fragmentizing and incineration are used to remove organlc mater-
ials (such as wire insulation) from metals. ‘

~ Refining ' ‘(1) Heat refining 1n smelt1ng furnaces is ‘the most w1de1y used method
. of refining. :
2 (2) E lectrochem1ca1 ref1n1ng is used for some- copper and prec10us
. .- metals. ;
(3) Oxidation is sometimes done t0wproduce metal oxldes (such as
'21nc oxide) rather than the pure metal. -

Melting . = (l)jSome metal scrap is not: ref1ned but merely melted and cast .into
" " pigs. . The composition of the scrap must be carefully controlled
'f51nce the output metal w1ll have thlS same’ comp051t10n. :

Alloying ¢ D) Alloylng 1s often ‘done ‘in conJunct1on w1th ref1n1ng The output
' ‘ 'is° then an alloy of the 'metal rather than ‘the pure metal. Alloying
Ais common “for all the nonferrous metals.
"(2)’Alloy1ng can also be done in a simple melting operat1on. How~
_ ever; there is less choice of .compositions than when alloying is
» 'done 1n conJunctlon w1th reflnlng

Analysis of , IR s -
Composition. . - (171Aﬂ31YSBS of scrap and recycled metals are made to determine compo-

- v 'Vas1t1on for several reasons'

- As a basis fOr pricing _

To meet customer :specifications ,
‘To make sure purchased scrap meets 5pe61ficatlons
As a gulde to ref1n1ng procedures :

(2) Methods of. analysis include (a) ‘visual examination, (b) spark
tests, (c) chemical tests (d) chemical analys1s, (e) spectro=-
graph1c analysis. : h
3) Analy51s is done on 1ncom1ng scrap, on 1n process metals, and on
’ _ flnlshedlmetals. *

Trading (1) F1nd1ng sources of. scrap and customers for recycled metals.

- (2) Buying of scrap :and sell1ng of ‘recycled :metals at a profit. r
(3) Keeping current on scrap. prlces and metal pr1ces. 515)

A oA 0 £ AR s AT AT £ o e s i .-
s . ERAREMOR S & vt 2
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The majority of companies in the recycling industry have long recognized
the need for capital eqdipment and'there haq‘been an increasing need for the in-
dustry to move from é labor;intgnsive to aVcapital-equipment-1ntensive industry.

An indiéatién of the preseﬁt level.of'investment in equipment by the
industry was obtained from fhe extensive survey. Table 6 shows the average in-
vestment of the respondents classified by business specialty. The average
investment for the nonferrous scrapvmetal dealet;processor éroup is $844,000. The
paper and textile equivalent group hés éh average investment.in equipment of

$783,000 and $695,000 respectively.

Types of Capital Equipment

Almost all,scrap‘processipg opgra;ioqs fall into one of the-following
categories:‘ o | | |
él_Coliection
;Elfl‘Separation.‘
lo Upgrgdingv
) Packagiﬁg
~ o Shipping.
In addition to the above,vcapital'equipment is also used in conjunction with dispo-
sal of ﬁaéte‘hateriaiaénﬁ theAgeneral function of material handling. Table 7
expands this“functioﬁa1 1;$t intq specific types of‘equipment glong with typical
uses for that equipment and a brief discussion of some of the problems and'benef
fits associated with ;he type of equipmenf,

Much of the caéital equipment is used to satisfy product or market re-
quirements. For exampi;, shearé are ﬁsed primarily to produée a product of
acceptable size, shredders are used to libe:ate‘the desired.écrap material from
the raw material sucﬁ as auto ﬁodies‘or insulated Wire; and balers are used to

produce a product thép is easy to handle, ship, and use. Capital equipment is

i)



EAQEEI6 SECONDARY ‘MATERTALS-INDUSTRY - AVERAGE INVESTMENT IN PLANT
C AND EQUIPMENT TABULATED BY TYPE OF BUSINESS SPECIALTY

. e o = =_=_-:

e oo T . “Average =~~~ .Average’ Investment‘_':v“i*
Type of Business Specialty(l) L Investment - . Per Employee L
L ($1000) 3 - ($1000)
'!onferrous scrap metal dealer—processor S _1‘8441 . Tt ngZ‘
Nonferrous metal broker . T : : o 745. ' ' 46.6
Smelter- and refiper .~ . . - S 3,122 33,2 0
Ingot maker o ’}”. : - _ 2,915 26.0 &
Brass mill ST 13,365, 53.4.
1,836 20.9
' ‘na na
: . | 1,312 - 54.7
 Paper “stock dealer-processor - o 783 18,2
Paper stock broker . AT o . 1,002 20.9
" Textile dealér-processor ' - 695 © 7.2
Textile brokerv’ ' . : ’ S na na
: Textile garnetter I - : 1,675 6.4

(1) Type of business representing 1argest percent of firm' s revenue._'

Source: Battelle -Columbug extensive survey.

o1




TABLE 7.,

IDENTIFICATION AND ANALYSIS OF SCRAP PROCESSING EQUIPMENT

Function(s)
.g g o8 o0 ) -
W W g € et 80 = 00
U b A - @ @ &
9 [ ] b4 o0 wd ol (3 -~
L' - < o M- o (-3
2 2 B s 2% & & -
Equipment S & &5 & £2 3 & Typical Uses Analysis
Mobile Auto Crusher X . X (1) Reduce shipping volume for (1) Appear to be gaining
auto hulks. popularity. May be
(2) Produce improved shredder partial answer -to aban-
feed. : doned auto problem.
(3) May make auto hulk proces- ’
- sing economical for remote
areas,
Baler, Press, Briquetter = . X X - . (1) Increase density of scrap (1)- Contamination has been -
) o : L for shipment. o and continues to be a pro-
(2) Produce scrap that is easier blem. Lower quality pro-
_to handle, store, and ship. duct. .
(3) Produce a "sized" product. (2) Seems to be losing pop~
. . ularity to shredded scrap
in many markets. '
Refuse Compactors, Containers X X X X (1) Supplier depository for raw (1) Higher densities are de- -
: ’ ~_ material. .. . sirable from a collection
(2) Material handling. L cost standpoint.
-(3) Part of disposal scheme for -  (2) Reduces pilferage.
solid waste generated during (3) Prevents contamination.
processing. (4) Encourages generator
(4) Storage and shipment of high segregation.
value scrap. . '
Shredder, Impact Grinder, Mill X X X (1) Liberates desired raw material (1) This type of equipment is
Hammermill, Crusher, Hogger, from other components.’ (Insul- inherently self destructive
Battery Breaker, Fragmentizer ated wire and auto bodies for and requires extensive main-
: example). . tenance both emergency
and preventive.
(2) Reduce size prior to baling. (2) This type of equipment is
i i the heart of any scrap
(3) Produce cleaner scrap. handling system. Much
(4) Upgrade. (turnings, etc.) care must be taken in
R selecting proper model,
. sige, etc.
(3) Raw material supply is
- critical along with assured
markets for scran.
(4) Need for lower energy
" mills that do not require
extreme maintenance.
(5) May require continuous op-
. eration to be profitable.
Shears, Torches, Saws X X X (1) Reduce size of scrap to (1) - Popular because of
marketable sisze. versatility
(2) De-package.
Scale X X X (1) Record weight of incoming (1) No scrapyard can operate
. and outgoing material without scales.
02 (2) Basis for all financial

transactions on the buying
end,

ST



'TABLE 7.

IDENTIFICATION AND ANALYSIS OF SCRAP PROCESSING EQUIPHENT (Continued)

Cranes~-Magnetic, Grapple

- I ate s

Pollution Control Equipment

I

et Function(s) o e oo el e N - =2 - -
: p— . ..
2 2.8 2 2w < 9w )
¢ ¥ % w 48 § &
« EEPE i oi . o
o . - e & U we .a = . .. L
qulpmentﬁ‘ 8 3:, B‘ i ‘?. ;é% Z:' ﬁm "‘I'ypic_"a'l‘"lla'ea o CF - Anel'yafs :
‘Conveyors; Fork Lift Trycks, = . -~ =- - s T C ) : ' , . R
Other Mobile Materials - :° X X . A1) Phyalcally mové raw matetial (1) Neéed for developmeats in
Handling rqulpment S ‘ e . 5. . and: scrap. ‘from-one polnt to’ .. -the desigf of automated .’
KN S ) Dol ‘andthers . waterials handling equip-
. ':(25.Automated l)ading for shtp- .~ ment for the scrap ptoces-
< ..ment, . sing 1ndustry.
(3) Combination of conveying and (2) Has béen a- neglected ares
o = vihratory separatlon. . . from technology standpoint.
eraratora--Magnetic. Heavy N ) , . - B S : .
Hedia, ir, Screens, chemlcal"_ .- X - X ST . (1) Remove lmpuritles prlor to ) Host seperation ptocesaes
Loy, Iowleni s ' [ - " shipment.- . ., aré still hand- opetations.
- N ¢3] Separation prlor to proces- (2) Offers: opportunlty to* obz
. - e . #ing:to incredse capacity of Ea tald more: revenue - (yield)
- . ) : ’ init or to divert for separate S per -ton processed x0T
. proceaalng.k AT . (3) Speclal purpose :separators
. s : -} are: available bot:are di€s
: ) - f&cult -to convert to gen-
etal purpose. i
“Furnaces--Sweat, lncinetator,, : o . . . ’ ’ t:‘
Dryers. - - e TeaTm e X X x Kk ;(l);leetatton of raw matetial : (1) Sweat furnacea may be a w
Taue e e : i ] + o from combuistible components’ © . feasible méthod ‘for " sepa-~ B
- : o © . (duteo-body,” thsulated wire). rating white métdis fion
- (2) Separate meta\a by meltlns nonmagnetic auto. ahreddet
- 7 pointyT T - - outpiit:
(3) Produce pigs, etc., for easier (2) Incineration may agaln be<
) shlppins. storage, 3031Y313:’7 ¢ come &n 'economical methed
etc. P Tyoev - of separation as 1riproved

pollution control’ equlpment
. becomes - available.‘

(3) often vlolate pollutlon

codea.
. X . . (l) Physically move material 1) Magnet capacity has reachéd
- st dut!ng:procesalng, loading, ’ the upper Limit. Any in<
and unload(ng - creases will now comé from

- ‘new technology.
(2) 1s an inefficient method
© 7 _of matérial handiing:

X (1) Allow the use of pollution (1) while solutions are avail-

i generating proceesing equip- able for most operations,
) ment. - oo they tend to be very expen~
' : sive.

(2) Selection of equipment
often requires trial and

:3 - i o error,

T
1
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TABLE 7. . IDENTIFICATION AND ANALYSIS OF SCRAP PROCESSING EQUIPMENT (Continued)

Function(s)
g g o8 [ »
- -t = 3 - 20 [
» o i e L [ ] e
U 8 © e @ -
[ » - L] e~ o [- 9 - 4
~ ® w x W o o .
-t -9 [ (7} e . :‘ -t .
Equipment 8 & &8 & 82 2 & Typical Uses Analysis
Over-the-Road Trucks X X -~ (1) Collection and uhtpplng of (1) Becoming a necesssry func-
. : - .. materdal. . . tion in many areas {n ordcr
- . . to obtain a -upply of aw.
’ material.
(2) - A sector of the ueond.ry

Secondary Smelting, Melting and

. (1) Removing impurities.

.materials industry is

becoming service orfented.

Pollution control 1is neces~

Other Refining Furnaces A1)

' (2) Changing physical forw. sary with most of tMn
(3) Producing varfous slloys. equipment .
(4) Analyzing composition.

Identification Equipment-- . (1) Grade raw saterial and (1) Automatic tdentification
file, chenmicals, . . . prepared scrap. and gorting equipment not . .
spectrographs, etc. - - (2) Establish prices. ' : ‘eurrently availablo. ;

. : ' : ;(3) Coatrolling upoeuuatun-. (2) Much of this type of cqul.p-

ment gequires & sxiiied
operator.

o (3) %ost identtificetion proeu-
ses are manusl.

Scrap Headling Systems : (1) Randle entire processing (1) HNecessarily inflexible--

. ' operation from recefpt of ) requires specialtgzation.
rev material throu;h loading (2) Expensive but perhaps very .
for shipment, ° . profitable for a high ton-
B nege operation, . .
" {3) Assured sources of lupply .
: and markets for product are
necessary.

Systems to handle - (1) Handle municipal solid waste (1) Not yet economical.
municipal wastes as an alternative to disposal. (2) Not yet being considered

(2) Extract marketable materials as a viable alternative to disposal
: from solid waste and sell. {3) Government eponsored

(3) Dispose of remaining material
through notmal channels.

demonstration projects
currently in process snd to
be furded in near future
should assist development
of feasible systems.

—

(14
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also uSed:tb?setisfyfgovernmentalﬁorKotherfiﬁpOSed;regulationc‘xEor-ekample,:air

pollution control equipment 181 used to comply j ”hilocelmorrnationelﬁpollution codes,

while fences and buildingsgare also required for*the same1reason.

% e ,.;ﬁﬁaukets%forﬁkecﬁdledeeterials ';'7*f
.; éﬁarket'datavu fiuand recycle rate data are: presented in the

'5foIIOW1ng three subsections ﬁMpre completeainformation ican - be found in -the indi-

L ‘r‘_v_ .

‘«vidual commodity reports of this~series.:;ff 5»f ':di S e L

it
Ty
o

“Commodity iMarketss o

y uaTheﬂdifferencesliv. uantitiesxof.>he various commodities‘that'are recy-h;

26giytr

' cled-areﬁét ’king.;“The»ll 400 000 tonsﬂofwrecycled paperris about 3 500 times as

i

qmuch'as“the"’3’300 tons ofﬁpreciouszmetals. ;zhus,sfrom;e5aoLid~weste;pollution

Y

, Niewpointtfthe recycling f,paperﬁrszmuchwmore3importantfthenzpreciOus ‘metals.

\Two additional materials-«aluminumvandftextiles--are high volume and are

“major solidwwaste pollutants.ﬂsmll materials,other thanhpaper aluminum “and

textiles are relatively minor*pollutents.,

JUse Patterns

. ‘.‘

Table 9kshows,f

he'major markets‘for each recycled commodity, together
twith the’percentage ofttheecommodity'consumed for each market.ylihere.isﬁmejor
fnarket concentrationrforaakl the'commodnties<except"texti esw_nmhe"iargest'market
‘for recycled textiles:accounts for'only 16 percent of ootal sales. For ‘the other

scommodities,’the 1argest marketfin eachucaseaaccounts for &0 percemtxorxmore.



27

TABLE 8. CONSP%?TION OF SELECTED RECYCLED MATERIALS,

1969
_Consumption of - . Recycled Material .
"Recycled Material o as Percent of Total
Material (short tons) - . § Vvalue " _Consumption in 1969
Aluminum 1,056,000 553,000,000 : 23
Copper and copper 1,489,000 1,460,000,000 | 46
base altloys ‘ , '
Lead _ 585,000 173,000,000 _ - . 38
Zinc 182,000 /53,000,000 . 12
Nickel and nickel base 42,100 209,000,000 29
alloys _ A ;
Precious.Metals(z):E?:79;006,060-tfoy - 487,000,000 T 40
. ounces . | L
Paper : 11,400,000 =~ 250,000,000 : 19
Textiles 1,400,000 ' __ 84,000,000 27
 TOTAL S 3,271,000,000

Notes: (1) See individual commodity reports for'éubstantiation

(2) Includes: Gold 1,800,000 troy ounces @ $35/0z
Silver - 75,000,000 @ $1.70/0z
Platinum 2,200,000 _ @ $135/0z

oL
L3()
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_ TABLE: 9. MAJOR MARKETS. FOR RECYCLED MATERIALS, 1969

: T o ‘ Percent of Total Consumption
Material R Major Markets - " o by Each Market

Aluminum | . Casting alloys- : 71.
' © -, ‘Wrought: alumlnum products : L 26
' - ‘ 95

,Coppcr - Brass m111 products . Y
.+ ¢ - Brass and bronze foundry products - 25

3~W1re and wire products - B : 20
o ' 92

Lead. : ~ Storage battery lead 8
. ' "~ Tetraethyl . lead o 3
Solder ' o o - s
i B A P R -1 3

zinc: . . Galvanizing slab - - . o 40
T : © . Oxides- and chemicals S . - 225
Dustr A - 19

Nickel Stainless steel . . . 59
' + Nonferrous-alloys =~ - - . - 14

StainleSS'S;éel' :Stalnless steel rolled products*‘ .74
. :Exports Con S e R 14

Precious Metals Jewelry ‘ o o L
€ omsnLmes R Photo chemicalsy L o " ‘Not
. Catalysts - i " - " Applicable
: Electrical and. electronlc L o e

Paper. - o iﬂPaperboard ‘:' . ‘ ) 71
. f:Construct1on, ‘paper and board.
- (including gypsum: wallboard) _ 17

Textiles v Wipers. ' - 16 -
- Paper - - . 14
,Exports' ' o o ' 13
-Padding.and. battlng . 1l
-~ Roofing - 7

'Flock and folder : o7
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Recycle Rates

Table 10 gives data on the quantities available for recycling, and the

quantities actually recycled for each material. The percent recycled varies

from a low of 14 percent for zinc to a high of 88 percent for stainless steel.

In general, those materials with higher unit prices have higher recycle

rates. However, there are other important influences on the recycle rates. The

trade~in policy for auto batteries boosts the recycIe rate for lead. The sacri-

ficial corrosion of zinc from galvanized steel depresses its recycle rate. The

decreasing demand for some grades of new paper and paperboard depresses the recycle

rate for paper.

TABLE 10.  RECYCLING RATES FOR SELECTED MATERIALS, 1969

Short Toi L _ _ Short Tons
or> ~ons . Short Tons ~ Percent Not
_ A Available _ )

, - for Recycling, ... Recycled, . ~ Recycled, Recycled,
Material 11969 1969 1969 1969
Aluminum 2,215,000 1,056,000 48 1,159,000
Copper 2,456,000 1,489,000 6l 967,000
Lead 1,406,000 " 585,000 42 821,000
Zinc ‘ 1,271,000 . 182,000 14 1,089,000
Nickel ’ - 106,000 42,200 40 63,900
Stainless Steel 429,000 378,000 88 51,000

. 2 L . ‘

Precious Metals( ) 105,000,000 troy 79,000,000 troy 75 26,000,000
. " ounces . . ounces

Paper ' 48,200,000 . 11,400,000 24 36,800,000

Textiles | 31,200,000 1,400,000 . 44 18,000,000

Note: (1) Battelle-Columbus estimates. See specific commodity.reports
Volumes 2-9 for methodology.

Troy'OUnces

_Available Recycled _Not Recycled
(2) Includes: Gold © 2,200,000 1,800,000 400,000
Silver 100,000,000 75,000,000 25,000,000

Platinum 2,300,000 2,200,000 100,000

o8
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Afndustry Data

H1gh11ghts of the data developed by a computer analys1s of the results
)

of a census (the exten51ve survey) of a large sample of the recyc11ng 1ndustry

are presented belcw Add1t10nal data are 1nc1uded 1n the Appendlx

National Analysis

Table 11 reveals some 1nterest1ng aspects of the. recycllng 1ndustry
These data descrlhe the average (mean) company It is a surpr1s1ng1y large
company~w1th 71 employees and annual sales pf $7.5 million‘; a fat‘cry,frpm the
traditional smail'scrap_yard that so many people think of as typical. fhe
$1.S,mﬁflioniinveStment in'piant and equipment'futthernindicates that this

average company is a large operation. .

'TABLE 11. -SELECTED DATA, RECYCLING INDUSTRY COMPANIES

-m . - . '.

Avetage‘annual sales - \_n_:t_.‘p__7 . $7,540,000
Mverage mumber of employees 7
Average:valuecpf'plant'and equipnent o 1,480?000
AVeragefinvestmentlpet enployeeH' ‘ :.,h » .. 20,600
Ave;age:annqa; salesﬁper{emplcyee _ - :>,%p,106,000
Ave:age4dnvestqent_pet3dcilat cf.saies L 5 cents

.m‘ - . - ‘ N . B -
Source: Extensive Survey.
' Figuﬁe,3ggivesvadditionaigindicatigd.Qf_the:size'off:ecydling compariies.
About one<third of.:the companies have more than 50 employees,. and almost one-tenth

over 150.
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FIGURE 3. PERCENTAGE DISTRIBUTION OF RECYCLING
o INDUSTRY COMPANIES BY SIZE CLASS IN
TERMS OF NUMBER OF EMPLOYEES
Source: Extensive Survey

of)
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Figure 4 ipdic#teS‘the-variqnion in ?Verage size (number of employees)
6f&rgcyclfng éémpéﬁies:aééor&iné to the méjoﬁ“commodity they handle. The vari-
@tibnéiS'quitE“greaf; 'Cdpper;.leéd,'andxtextile speciaIistS'havé almost 100
hhSoneeé‘§§~aweragés#;while‘zinc,'stainleSSQsiéely ékotﬁC'metélsg‘anﬂ’paper,
‘specialists hév?' fe:s;5‘ ézha-‘nz h’allf.. that. number.

Figure Sﬁgsés another indicatorrof.siie of average company according; to
‘na jor gﬁmmodity han@léd.-'inVestment'in:pIant and equipment. Heré,'precious
metais'areAeXtreméli'high, whilé'zinc, paper, and textiies=are‘low;' The other
'.éowméditieé are gpouped.around the average. Figure 6‘cdmbines‘thé'data,of”
Figures 4 apdESMtosshdw-averagé;inVestmeﬁt'pgr employee according to.major com-.

fod ity handled;vNThis'emphasizesfthe-variations of employment and investment.

RegibnélfknéIySiS'

"Iheftecyqlingﬁ@ndustry‘showsfmajqr Variations‘from.Cehsus.regionAto
census region. This is as expectedVSince'démographic, economic., and industrial

factors of the:.country also show major variatioms.

’Figqgef7$%h§w§}yhepe3;hg_gegyé{ipgﬁdq@paniqsEa;g_loqatedﬂgquraphicaily.
Tﬁe‘bars-indiéa;elghé_pégcény of‘totaI n@@bér‘§f U.$;.é§£aSIishmedts in ;ach
region. The ﬁigh-?oPpiétiopfden$i§y,.héé&ilyfiéapstyiaiized Middle Atlantic and
Eaét:Nogph anfp81 §§a§g§U§¢g§Qgt_fdr gygflpﬁe-haIf df:the_fotal'number of recy-
. . 'Figufé»B,réhicﬁmshows.pe;qent of recycled materiéls,salés by'region,
émphasizes the img§gg§p§e of the Middle Atlantic and:East_Nofth,Central‘regions
éven ﬁore than théLnﬁmpéf’bf‘espablishmentsu Befween them, the two regions

dccount for about'FWOstﬁirds»ofltotaluu;s.gsalesrbf'reCycleﬂwmaferials.-
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l. New. E'ng‘lvo'nd S 4. East North- Central 7. West South Centrol

2. Middle Atlonuc . 5% East South Central. = 8. Mountain

3. South Atigntic’. = 6. West North Central 9. Pocmc (includes Alaska
; o ) B ,- and Hawaii) -

FIGURE. 7°  GEOGRAPHIC. DISTRIBUTION. OF THE: RECYCLING
| INDUSTRY. BASED: ON-NUMBER OF ESTABLISHMENTS
30urce Extenswe Survey
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{. New England 4. East North Central 7 We:s'it South Centrai

2. Middle Atiantic S. East South Centrat 8. Mountain
3, South Atiantic 6. - West North Central 9. Pocific (includes Alaska
' and Howaii)

FIGURE 8. PERCENTAGE DISTRIBUTION OF RECYCLED MATERIALS
SALES, BY REGION ' - '
Source: Extensive Survey

vb



38

Figure'9 shows the average annual sales of recyclrng companies by region.
The Middle Atlantic East North Central, and West SOuth Central (primarily Texas)
regions.with their large;metropolitanrareas and' industrial concentrations
support larger companles than the other regrons}whlch lack these two character-
istics. The Pac1f1c region actually has these characterlstlcs (pr1mar1ly in

Ca11forn1a) but llght industrles rather _than materlals processing industries

|
dominateathe region.. ‘The1Pacific regionvis a net generator of scrap‘rather than

a?conenmer"of;reeyeledimaterlaIS3' Thus,;cellection_offserap-is relatiﬁely‘impor—
ténth and”thls;encoureges-smaller eqmp?éieé,‘ |

S i Eigureslojehdws average-company size._measured’in'terms of employment‘
ﬁer eaEH-regiqn. There are varlatrons of these data from’ the sales data of the
greyionepfignre;b The next mapz Figure.ll,Athhlrghts these-varrat1ens.' It shows
enerage;sgléggper.emgloyeetby‘cen3qsﬂreéfen;4l§hel;eleSzper.employeepare loner
in}the South.. ’Alseyvegles per, employeeginﬁhewEngléna;arelnuchhhigher than
elsewhere.. | h |
ﬁigure 12 ehdns.everege.valuezoﬁ pla;t.and equipment hy region. There
is%afwideiepread beSneen,thezlow;forﬁNewuﬁnglanq.ﬂnd theihlgh~for the'East North
C?Ptralfrééibn;fAThé veﬁue is lérger‘feruthe'indusﬁriallzeﬂ’MiddleiAtlantic and
East:North:Centraliregrensw _The”lqeatlpngoffsetonﬁary:smelters:iegandther factor
causing higher average investments in sone regions. |

Eiggre‘lﬁrshenstaverage:investment'per.enployeefen{étgeograﬁhical basis.

The range Qf;ayeraéeévis‘extrenely'widef rheerenge;ef_averege-investménts'pEr
seles dellar shqwnjln Flgure,IQ:is,eventwiner; butsyith.afnifferemt nattern than

investment per employee.
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US. average = 7.540

Note: Dato in thousands of dollars

1. New Englond 4. Ebst North Central 7. West South Central
2. Middle Atlantic 5. East South Centrol 8. Mountain
3. South Atlantic 6._

west North Central . 9. Pacific (includes Alaska

oand Howaii)

FIGURE 9. AVERAGE ANNUAL SALES OF RECYCLING COMPANIES,
BY REGION :

Source: Extensive Survey
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“U.S.- averoge = 7|
" 1. New England "~ 4. Eost North Central -~ 7. West South Central

2. Middie Atlantic S. East South Central .8. Mountain :

3. South Atiantic 6. West North Central 9... Pacific (includes Aiaska
IR SR CToe o ‘  ond Hawaii)

FIGURE 10, AVERAGE NUMBER OF EMPLOYEES OF RECYCLING
' COMPANIES, BY REGION



Note: Data in dollars
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U.S. average = 106,000

I. New England - 4. East North Centrol 7. Wwest South Central

2. Middre Attantic 5. East South Centrol 8." Mountain
3. South Atiantic 6. West North Central 9. Pacific (includes Aloska
' ond Hawaii)

" FIGURE Il. AVERAGE SALES PER EMPLOYEE OF RECYCLING
- COMPANIES BY REGION
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UsS. Gverage = 1,480 \_ ~
Note: Data in thousands of dollors '

-

W

New: ‘Ehg!ofgq § 4. East Norlh Centrol ~ '7' West South Central
Middie Atlantic 5 Eust South Cemrol - 8. Mountom
South Anﬂ_c‘mn'c 6. West Norm Central - -9, " Pacitic (mcludes Alaska

~ and Hawaii)

FIGURE 12. AVERAGE VALUE OF PLANT AND EOUlPMENT FOR |
~RECYCLING COMPANIES, BY REGION
" Source:’ Extensive Survey
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US. overage = 20,800
Note: Data in dollors

{. New England 4. Eost North Central 7. West South Central

2. Middle Atiantic S. Eost South Central 8. Mountain
6. West North Central 9. Pacific (includes Alaska

3.  South Atlantic
' ond Hawaii)

FIGURE 13. AVERAGE INVESTMENT PER EMPLOYEE FOR
RECYCLING COMPANIES, BY REGIO
Source:: Extensive Survey ' '
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US ‘avérage |
Note: Data in cents

I ‘New €ngland 4. “Eost North Central 7. West South Centrol

2. Middle Atiantic - 5. Eost South Central 8. Mountain

3. “South 'AH""O'miC‘_'. 6. “West North Centrai 9. Pacitic (includes Alaska
' B S and Howaii)

FIGURE 14. AVERAGE INVESTMENT PER DOLLAR OF SALES BY
" RECYCLING COMPANIES, BY REGION
80urce Extensive Survey
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Potential for Recycling Industry Expansion

The inVestment:pér dollar of gales is low.as shoﬁn in.Figure 14 -
averaging 2 cents to 9 ce;tg per sales dollar depending.on région. This low in-
vestment per sales dollar coupled with other considerations--fuller utilization
of space, operating mofe‘shifts, the probable slow growth rate for recycling, etc.--
should allow the recygling industry to afford the invéstment for expansion for
any foreseeable growth rates, However, some companies, éossibly the smaller ones,
may have problems of raising capital. The smaller companies are indeed a cri;i-
cal part of thg industry éince'such companies are vital to tﬁe.collection of
obsolete scrap. Fortﬁna;ely,'these colléctors can expand substantially with
little or no capital invéstment. Thus, on balance, lack of investment capital
will npt_seriopsly'inte:fére wifh the expansion of the reéycling industry.

More serious deterrents to expansion are éhor;ages of labor and manage-
ment. These are two ofighg problems of the‘indgstry and are discussed later in
this report. Easing of_the§e sho:tages is essen;ia1 if the recycling industry

must expand rapidly. .

Solid Waste Disposal Analysis

- An analysis_bf sblid,Wasté generation and diéposai~practices of the re-
cycling industry itsélf:are'presentéd in the next four figures. Solid waste is
defined here as the'rélatively wbrthless materials generated in the processing of
scrap. Figure 15 shows the importance of vainUS'types of solid wastes in terms
of the percentage of companies that generate each type. The geﬁéral waste category
dominates with ovér 605percen; of the companiés generating such waste. Included-
in this category are '"rubbish", "tfaéh", debris, garbage, '"refuse', dusts, slags,
and drosses. The other general category, '"all other waste", includes packaging
materials, baling wire, glass, brick, aﬁd similar items.

Among the specific waste items, paper waste and woqd waste appeér in
large quantitiés. Iron éﬁd stee; waste:is intermédiate. Téxtilg waste, rubber

tires, and wire insulation waste are low. “}-
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Figure 16 gives a percentage distribution of recycling compénies accord-
ing to quantities of solid wastes generated. About one-half of the coﬁpanies
generate under 25 tons per month. Only 6 percent generate over 500 tons per month.

| Figure 17 p;o?idés a éercentage distriﬁution of methods used for dispo-
sing of solid wastes. The moét popular mgthod by far is to haul the waste to a
dump, with dumping on own premisés in second place. The industry is fortunate(to
be able to sell 17 peréent of its solid wastes.

Figure 18 gngs a percentage distribution of costs of solia waste dis-
posal. These costs are very small relative to annuél sales - under one-tenth of

one percent for most companies.



Percentage of Companies That Generate Various

Quantities of Solid Wastes
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FIGURE 16. QUANTITIES OF SOLID WASTES GENERATED BY

'RECYCLING COMPANIES
~ Source: Extensive Survey
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RECYCLING INDUSTRY PROBLEMS

The problems offrecyclﬁngiare-bresented here in several categories:

Problems of : oo summaries of the problems of individual commodities.
Specific Commodities: * . For .complete information concerning these problems,
' ’ see ,the commodity reports of interest.
General Recycliﬁg Problems = the pfpblémséconcerning the markets on which recycled
Consumer Bias : commodities are dependent.

General Recycling Problems - :the'prohlems,concerning the quality and quantities of
Materials: - the recycIed commodities.

General Recycling Problems =~ : he problems concerning the operatlons of the recy-
Industry Operations . cling 1ndustry

General Recycling Problems - the p:oblems concerning the selection, acquisition,
Capital Equipment: ;.. operation, and maintenance of production equipment.

General Recycling Problems - the problems caused by.national, state and local
Legal: * Government actions.

General Recycling Problems

a statement concerning transportation.
Transportation:

Problems of Specific Commodities

The individual commodity reports of this series analyze problems of each

commodity. 1Included here is a summary of the more important problems of each

4

commodity.

Problems of Recycling Paper and Textiles
Table 12 summarizes the majoffproblems of paper and textile recycling.

For additional information concerning: these and-other problems see Volume VII,

Paper, and Volume, VIII, Textiles.

50



TABLE 12.

MAJOR RECYCLING PROBLEMS OF PAPER AND TEXTILES

Commodity

Problem

Effects

Recommended Actions

Textiles

Paper

Blends greatly reduce
re-use of cotton.

Recycling of wool limited
because of foreign compe-
tition originally caused
by wook labeling act.

Competition from urethane
foams for cushioning has
greatly reduced re-use
of cotton mill wastes.

Relatively declining
demand for products made
from paperstock.

Erratic demand for paper
stock

Lack of new products made
from paper stock.

Major reduction
recycle rate

Major reduction
recycle rate.

Major reduction
recycle rate.

Major reduction
recycle rate.

Major reduction
recycle rate.

Major reduction
recycle rate.

in

in

in

in

in

in

textile

textile

textile

paper

paper

paper

(1)

(1)

(1)

(1)

(1)

(1)

Develop new products and new uses of mixed
blends, (2) Develop more economical methods
of separation of fiber components.

Publicize use of recycled wool, (2) investigate
repeal of Wool Labeling Act, (3) investigate
federal incentives to encourage export of wool
rags.

Investigate new markets for cotton mill
wastes.

49

Support technical research to improve

products and end-products, (2) develop stra-
tegies and educational programs, (3) push

for nondiscriminatory purchase specs,

(4) remove economic inequities (tax benefits,
transportation rates, etc.) that impede
recycled fiber usage.

Tmprove methods of compacting, hogging,
pelletizing of waste paper and paper
stock.

Support technical research in combining
bulk waste paper with waste textiles or
other materials, (2) generate ideas for
new products and economic evaluation of them.

[N

*an.
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General Recycling Problems - Consumer Bias

Table 13 identifies and analyzes two general problems (poor image and
irrational specificatiéns) which restricts markets for secondary materials.
These problems are pertinent to over half of the specific materials included in
the study. The recycling industry has made progress toward solving both of
these problems--more in the poor image one than in the irrational specification
one. Continuation of'present industry programs to improve image should take care
of this probiem.

The irrational customer specification problem requires additional effort.
It is more difficult to solve than the image problem because it is invoived with
traditional practices of customers, and companies change their practices slowly.

Also, Government specifications often are limited to primary materials.

General Recycling Problems - Materials

Table 14 describes and analyzes two general recycling problems associated
with the materials to be recycled. The variations in type of scrap available are
a continuing problem for the recycling industry--one of its major operating.
problems., But it is. something that the industry has learned to live with because

it must in order to stay in business.
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The other problem in Table 14 --nature of consumer solid wastes--is a

completely different matter, and in a recycling sense it is a new problem. Only

in the last few years has recycling been seriously considered as a major alterna-
tive to dumping, incineration, and sanitary landfilling for general consumer solid
wastes. In magnitude it is a huge problem-- hundreds of millions of tons of con-
sumer solid wastes are generated each year in the U.S. Technically it is formidable
because (1) it is generated daily in family-size quantities; (2) it contains dozens
of materials mixed together; and (3) the composition varies by location, time of
year, day of the week, etc. This problem presents the greatest challenge and oppor-

tunity for the recycling industry. But is the most difficult one to solve.
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rAnL_e 13; IDENTIFICATION AND ANALYSIS OF GENERAL
PROBLEMS OF RECYCLING, CONSUMER BIAS

‘Poor Image of the
Recycling Industry

Irrational Customer Specificatiomns

and Discriminatory Government
Procurement Policies

Few people know what the re-
cyeling industry is or whet
it does. o

thy'people see junk yards
and auto graveyards and be-
l1iéve these are all the
rtcycltng industry is.

There is the connotation in

 people's minds of inferior

wvhen they hear scrap or
secondary.

Some government specs call for
primary materials only.

.Some specs are designed to make
it difficult for recycled ma-
terials to meet them.

Specs sometimes change depending
on how easy it is to get materials.

Some specs are overdesigned in
terms of product requirements.

Those and other factors add up
to considerable irrationality
concerning specs for scrap and
recycled materials.

- Recycled materials are some-

times priced slightly less
than equal quality primary

' materialsvbecause'of poor 1mage.b

Recycling 1ndustry is some-
times prejudiced against in
local laws because of poor
understanding of the economic
and environmental functfons
of the industry,

- Markets are reduced, and perhape

recycle rates slightly reduced,
by irrational specs.

Smooth flow of materials is
sometimes Iinterrupted because
materials are rejected by cus-
tomer at one time that it would
accept another time.

1.
2,
Problem
Definition
’ 3.
1.
Effects of the -
Problem 2,
1.
¢
Problem 2.
Analysis
3

-ﬁeceuse of -the nature of their
business, many scrap processors
and secondary smelters have
contributed to poor image by
being unsightly operations

and .pollutors, plus being
highly visible because

located in high-population
density areas.

Real and imagined poor business
practices have contributed to
poor image. L .

. Present widespread interest in

environment improvement and
place of recycling in it offers
‘a theme for image improvement.

Specs are sometimes unreasonable
because primary people influence
writing of specs.

Some users of materials write
specs prejudicial to recycled
materials to reduce risks. (Al-
though some recycled materials
are of low quality, most are not.)

It is difficult to get specs
‘rationalized in face of large,
well-organized primary companies,
and antisecondary attitudes of

- some users of materials. Pres-
sure from the social and envir-
onmental side may chage this,

Labeling laws (virgin-processed
~wool for example) tend to limit
the market for recycled wool,

Very little affirmative action
relative to recycled materials
has been proposed, New York
City is an exception to this
as are some agencies of the
Federal Govcernment.

N
o

]

—

e e e
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TABLE 14, IDENTIFICATION AND ANALYSIS OF GENERAL
PROBLEMS OF RECYCLING, MATERIALS
Changes in Types Nature of Consumer
of Scrap Available Solid Wastes

l. Changes in manu- 1. Consumers generate
facturing technology large quantities of
cause changes in solid wastes of all
types of scrap produced. types.

2. Changes in consumption 2. These sre usually
patterns cause changes wixed together for
in types of scrap diaposal as aunicipal
generated. refuse.

3. Manufacturers redesign 3. Composition will vary

Problem products only for in- considerably from
Definition creased marketability, day to day aad month
never for recyclability. to month.

4. Thus, the types of scrap 4. Percent composition
available to the scrap of the mixed wastes
processer changes, varies greatly ac-

cording to material--

as high as 70 percent for
paper, often only

1 percent of some
metcals.

5. Thus, the nature of
consumer solid wastes
mapke recycling difficult

1. Recycling companies 1. Most consumer solid
must adjust to wvastes do not get
changing scrap~-- recycled because
thus increasing disposed of in

Effects of operating costs and mixed vefuse.
the Problem risking changes in
output composition.

2. Sometimes wore solid
wastes 4re generated by
recyclers because of
mixtures,

1. Recycling compsny must 1. Nature of consumer
be versatile to adjust solid waste is as it
to changes. is for consumer

convenience and to

2, New uses for materials minimize collection
aight minimize problems. costs.’

3. 1Increases importance of 2. Unlikely that consumer
looking ahead by recyclers can be forced to
80 ne knowa what problems segragate.
are coming up.

Problea
Avalysis 3. Unlikely that muni-
cipal refuse agen~
cies are interested
in multiple pickups
of segregated wastes.
4. Government-subsidized

R&D is underway on
separation and re-
cycling of consumer
wsclid wastes. (For
example, a Black~
Clawson System in
Franklin, Ohio).

@
¢
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Genéral Recycling Problems - Industry Operations

Tabie f§‘d¢fiﬁ§s~and.aﬁa1}ges fo;;»general fgcycling problems that
concern the operations of the recyéiing industry. 'Theyiafe 511 serious ogerating
problems for many reéyciing c0mpanies,_yet they are not unique to the rec?éling
industry. Many industriés face these Same prob1ems ﬁecagéé'pf changes ogcufring

in the:ﬁ,S. economy - fépid techﬂdlogicalvadvancémenf, changing social valués,
and changes in economics. The general salution to this group of problems is for
the recYcling industry to continue being aggréésive and responsive to change in

order td:fit exiSting conditions.

GeneralzRecycling Problems - Capital Equipment

Table L6 déscribes and analyzeé three.géneral problems of regycling that
concern the capiﬁal.eﬁu;ément,qf.the industry. Ihese‘ali reflect changes fhat are
occurring in.the recygiing; More proeessing.of more material,requires more capi-
tal equipmentr; An& usga}ly ?é:e“comp}e# agq‘gxpeqsive éqgipment. nany of the
rgcycling»compaﬁigs thgflegrﬁed_tp purchgse?_ppe:ate, mainﬁain, and finaqce

modern équipmenp. Many.éfhers still haQe chh_tq learn. | |

Manufacturefsiqfiequié@ent ﬁa;e ﬁat done a good job in the past of making
needed equipment aQailéBief Some have now learned that this is a developing
market for such equipméﬁtiand:are'direéting.design.énd marketing efforts toward
the recycling industry. Much remaihs‘to>be.donevin.making proper equipment
available. | | |

When discuséiné;proces§ing equipment and problémé éssociated with its
purchase, iﬁétallatiép_and uSe; it‘shOuld_be noted that procegsing costs repre=-
sent a very small propq;fiqn_of total'coété (;s_IOW‘as.S or 10 percent) to ﬁany
processors. it is not sqtprisiﬁg thén‘that.many‘processors have:regarded'equiéi

ment as a lovariofity,patt'of their business.

6
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IDENTIFICATION AND ANALYSIS OF GENERAL PROBLEMS OF RECYCLING, INDUSTRY OPERATIONS

Lador Avaflabilicy

Rapid Changes in Nature of

Mgnagement Avaflabilicy

cycling Busines

Need for Incrcased Specializotion
Re ndustv

1. Some recycling ind- 1. Most recycling industry com- 1. Recycling industry trend 1. Specfalization of re-
ustry companies panies are family owncd and is swvay from commercial cycling industry com-
have trouble hiring mansged (but some sre pub- type business (tradiag) psnies according to
labor. licly held corporations). to manufacturing type saterials, typcs of

business (processing). processing, etc. are

2, Somc recycling industry 2. Traditfonally, sons, aiaimal.
companies have high sons-{n=1.mw or other 2. Investment costs are
labor turnover levels. younger generatioa increasing because of 2, Specialization can

relatives become need for analysis offer economivs or

3. Some recycling managers as needed. instruments, pollution scales, higher quality

Problen industry companies control devices, better output, and other
Definitica are not able to get 3. Now there is a preparation of scrap, advantages.
satisfactory pere strong trend toward ete.
formance from labor. too few younger ). Specialization may
generation relatives 3. More specislized teduce the size of

&. Absenteeisms {s high being laterested in g is ded investmant required for
among eany recycling getting into the to handle the more a given dollar volume
companies. recycling industry. {mportant processing of business.

being done, growth
&. Non-family-of-owners i{n size of operations,
men have not generally more planning, etc.
been interested in
managesent jobs in 4. More skilled labor {s
the recycling industry. needed to operate and
maintain more and
5. The above factors more complex equipment.
combined have created
scattered shortages
of management in the
recycling industry that
may become worse in the
nesr fytyre.

1. [Interrupts smooth 1. Shortages of competent 1. Many companies are 1. Investment costs can be
flow of recycling sanagemcnt causes re- haviag trouble adapting very high to handle asll
operations. cycling inefficiencies to changes, thus types of scrap.

Etfects that can disrupt flow causing dislocations
of the 2. Causes off-spec of materials. in flow of materials. 2. Efficiency can be low
Probles output because of smaller voluse
2. Shortage of younger inno- 2. Some companies are in several materials.
vative manasgers delays unable to meet quali-
finding processing improve- ty standards of mater- 3. Quality may be lower for
ments that could tncrease ials because they are oon-specialist that knows
recycle rates if they were not asdapting to changes. each material less well
developed. rthan specialisc.

1. One cause of labor 1. Younger generation 1. Changes are caused by: 1. There was little or no
problems is wages that relatives of recycling . larger volumes of need to specialize in
are not competitive industry company recycled materials past because investment
with other industries. owners find other in- being handled. wvas low, secret of

dustries more attractive. . more iaterest by success vas ability to

2. A wore important csuse scrap generstors buy and sell, and there
is poor working condi- 2. Because so many companies in maximizing wvere fewer compositions
tions. are family owned and income from sales of materials.

aanaged, this greatly of scrap.

3. Another cause {s 8 reduces manager prospects . more interest by 2. These factors are becoming
stigma about working where this has been the scrap users in less true, and proc~ising
for scrap processors. traditional source. getting best is becoming more importanc.

material for their
Probles 4. Another cause is 3. 1Ia the past the oppor- specific uses. 3. Often processing, as with
Analysis ineffective recruiting tunities for non-owner . recognition by other types of production,
of labor by many of families were limited some sCTap processors is specialized as to
the recycling industry in the recycling industry that they can profit methods and equipment.
companies. because most management from modernization.
came from younger-generstion 4. Specialization 13 necded

5. Since recycling industry owners. 2. It can be extremely diffi- now, but this results
is labor {ntensive, cult to keep up with rapid from changes in the
labor svailabilicy is 4. Many opportunities now changes, although the nature of the recycling
highly important to exist for "outsider” {ndustry is trying. i{ndustry.
operations. managers, but the

industry has not been 3. Many companies within the
6. Also, shortage of effective in making this industry realize thac the

labor ¢ a spur to
labor-saving mcthods
of processing.

known and thus, has been
unable to recruit sufficient
managere.

industry is changing tap~
idly snd are adapting.
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TABLE16 . PRODLEMS RELATED TO THE
. USE OF CAPITAL EQUIRMENT

" Lack of Know-How in .
Purchasing, Installing,

Availabilicy’

Using, and Maintsining ) Cost and Pinancing
1. Due to industry cost structure, 1. Much of the required equipment is 1. Equipment to perform some tasks not
equipment utilizatiofi has not been expensive (over $50,000). available or if available {s not
. a high priority item. 2. Difficult for small or medium size adequate.
Problen 2, Industry, in general, is not firms to obtain sdequate financing 2, Equipment in many cases too inflex-
Definition process or production oriented. of this magnitude, ible for generasl usc.
3. Without knowledge or competent . ’
sdvice equipment purchases way
tend to be irrational or.
defensive,
1. Operations not efficient. 1. Many firms do not buy equipment 1. Manual labor required but not
2, Maintenance costs higher than ' they require. available.
need be. 2. Tend to buy chesper and less desir- 2. Unable to process some raw material
Effects of 3. Some purchased equipment not suited sble equipment than they should. economically.
the Problem to do the job that is required.. 3. Many firms must use old equipment
4. Productivity lower than could or that {s unreliasble.
should be. ) " 4. Industry {s not as efncunt as 1t
could be.
Problem 1. There has been a lsck of engi~ 1. Cyclical business trends plus lack 1. Some equipment {s only appliceble
Analysis . neering type personnel in the of firw warkets in future may make to large volume operations
‘industry. . - securing of finsncing difficult. 2, Market for scrap processing and
2. Industry is reluctant to seek out 2, Availsbility of adequate and handling equipment may not be large
consulting engineering assistance reasonable financing could enable enough to sttract research money.
with problems involving purchase, many firms to update their operations 3. Scrap industry slow to adopt pro=
installation, and operation of ° - and thus increase their recycling cessing innovations.
equipment,. - capscity and capabilities. 4. Equipment or process innovation
3. Little interchange of ldeu amongv ’ . : : developed at the processor leval is
industry members. seldom shared with other processors.
4. Individual firms may purchase much 5. 1f proper equipment was avsilable
equipment they do not need or which at reasonable cost, more scrap
is not economical. : could be recycled.
S. Mutual distrust between’ ncrap indus-~
try and the equipment manufacturers.
6. With better process and production

know-how industry could economically
recycle more scrap.




60

General Recycling Problems - Legal

Table 17 describes and briefly analyzes four general problems of
recycling relative to governmental influence and legislation. Two of the
problems relate to national materials policy (depletion allowances and
Government stockpiling) which directly affect primary metals and primary
producers but because of the market competition between primary and recycled
materials also affects recycling. The magnitude of the effect of these two
policies on recycling has not been specifically determined.

One of the problems reflects a historical image of the recycling
industry and recycled materials in general. The generally false "junk collector”
image of the industry and a perpetration of the false idea that ''secondary"
refers to quality as well as source has resulted in unwarranted discrimination
against the industry (licensing requirements and zoning laws) and its products.
As discussed earlier in this report in the section titled Governmental Influence
on Solid Waste Utilization and Recycling, 1licensing and zoning statutes are
usually restrictive in nature and in some cases discriminatory and/or arbitrary
in focus. It is the smaller recycling company who is most affected. These firms
are least likely to be able to afford unreasonable corrective actions or to
relocate outside the cities they serve. Their very valuable function, the
collection and processing of lower grades of obsolete scrap, may be reduced
or eliminated thereby worsening municipal solid waste problems.

The fourth problem relates to changing pollution codes which represent
a very real problem to the melters and refiners of recycled materials especially

and to the whole processing industry in general.
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TARLE 17, DENTIFICATION AND ANALYSIS OF GRMERAL LECISLATIVE PROBLEMS

Depletion Allowances

'Dhcrlntutory Classif{-
cation, Licensing, and Re-

Pollutioh ‘Codes striction of Scrap Processors

Stockpile Policy

Pollution codes are of- 1) Scrap industry classified 1)

1) Primary material indus- 1) Federal government stock-
tries receive an allow+ ten chianged every few as a nonmanufacturing piles a significant quan-
adle deduction (15 per- yeats. induatry. tity of strategic mater-
cent of sales revenue . ials as a hedge against
in case of metals) fr 2) Codes are different in 2) .Scrap industry {s 'licensed nonavailability during
taxable income. ’ - various parts of the and restricted based on national emergency.

country. the name of the industry
Problem 2) Capital gains advan- ’ . and not on merit. 2) Stockpile requirements
Definition tage also accrues *3) Codes are set up by : are often changed in a
such as to the timber three levels of govern- rather {rrational and
growing industry. ment causing confusion. unpredictable manner
R . . resulting in buying and
4) Federal codes encourage selling by the govern-
states to enact stricter ment,
codes. :

1) Creates an unfair ad- 1) Creates an unfair burden 1) Industry does not get 1) Stockpile policy may
vantage in favor of on some segments of in- many of the operating " cause fluctuationa in
primary materials. dustry while other seg- tax breaks (sales tax the primary metal markets

ments are not affected. - exemption) accorded to wvhich also affects the
Effects of 2) Encourages amining com- moe t manufacturing indus- secondary industry.
the panies to sell increased 2) Creates unfair advan- tries.
Problem volume of primary metal. tage to firms . in certain
' geographic areas or 2) Industry (by name--not

3) Results in misallocation states. - function) is zoned out of
of resources. areas zoned for manufac-

i - ‘. turers in some localities.

1) Depletion allowance was 1) Companies are sometimes 1) Scrap processor, in many 1) Timing of {ncreases or
originally adopted to en- faced with having to re- cases, classified on the decreases in stockpile
courage exploration and place pollution control basis of a historical objectives often rein-
development of natural equipment before old image of the scrap indus- forces (rather than
resources. : eq_ialpment is fully de~ Toery; l.e.', the junk col- smoothing) cyclical

preciated. ' New 60-month lector. image. ! swings in market cond-

2) Currently viewed by many depreciation rule should ) ttions which causes
as simply a discrimina- . help here. 2) Scrap processing tndustry serious problems for

Problem tory tax break for the o , ‘classed as retail or - some metals.
Anslysis natural resource indus- .2) It is advantageous to be vholesale business rather 2) Many problems associated
tries. ' located in an area with. than a manufacturing with stockpile policy
less strict pollution business. are a result of changes

3) Those companies produc- codes. - o in policy and not the
ing both primary and policy itself.
secondary materials are .
encouraged to produce and 3) Magnitude of the affect
sell primary to obtain de-. on recycling is not
pletion allowance. known,

4) Effect on recycling

is adverse, but no
quantitative data
are available.

N

50)
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General Problems.— Transportation

One other area deserves special‘ﬁenﬁion.' This is, the area of freight

4y

rates; freight rate policy and tréﬂspo;atioﬁ 6f processédiscrap in §énéfa1. There
areif;ur general ptoblems associatéd'with.tﬁe transporfétion 6f brocessed'scrapé
these(ére (l)-ﬁigh'césﬁ of shippiﬁg low valué material, (2) difficulty;in obtaining
railréod'cars wﬁen~needed, (3) poor service, and (4) pilférage or io??.;f high
valué.materialé‘du;ing shipment. The last three items are largely subjéc;s for
dirééf negotiation’ﬁetweén shipper and carrier, and coordinatéd action by
afféc%éd groupé-of ship?ers.- Tﬁg first iteﬁ ihéludeé the pos§ibi1ity of
disbf;minétory freight ratesgiof at least, ratésvthaf'ao not promote récycling
,espégiélly of low Qﬁi;jvalue Qaste materi#lsf~ | |

i-( ":paper and textile Qéstgé and sohe,metal residues.gre pafticglﬁrly
affected by the.highacost‘of,shipping; .The,shibﬁihg costs in many cases may
exceéé ;he §alue Offtbﬁ @aterig} being shipped. ihis gituation, éf course, is
true of éthe;'low-pfited cbmmodities,suchvas‘sand and gravel, buﬁ in the case
of processed wasfeS@LFhéy are raw material forms competing with Qirgin materials
for ﬁgrketsui if fréigbt ;atesldog ;ﬁ-facg, disc¥iminatg against'prqcessgd Qaste
mat;r;als@_recycling yqél&abezinhipited.~ - - N ' : ; - .

L . During the.¢§;rée‘of ;his s#udy sevgial instances of apparent rate
ineéditiés werevbrqéghtzto-thg_atﬁéntion éf the research ;nvestigatorsw-jMany.of
them coﬁce;ned“the.;qtég forfpglp.cdﬁpared wi;h those for waste paper. _.In the
caseslreportéd, thg;raﬁéé'fof waéte,paper yeré 80 percentﬂtq'mpre_thén iOO percent
highér than ﬁhe ra{esiférvpulpfbétween ;helsam; poinfs. .Ocean:freight rates for
waste paper- are aléé-higher.fﬁaﬁ,for pulp. 1In the‘metals,Afea, éxampleé were
cited yhgre rates fér»sqrép were measu;ébl& highef than rgtes for ores 5nd

concentrates. In the.cése‘of textile wastes there are no real competitive raw

materdials for comparison.: However, an example was given where the freight rate

51
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for textile wastes from city "A" to city "B" for consumption in that city
were lower than the rate between the same points when the waste material was
for export from thaf city. - |

The Battelle research staff was not in a position to fully investigate
nor evaluate these repbrted instances of freigﬂt rate discrimination. Also, it
was not possible to estaﬁlish the magnitude of the problem in terms of the amounts
of waste materiéls not recycled because of transportation proﬁlems. It is
recommended, however, that the appropriate regulatory bodies be encouraged to
review the question of freight rate discrimination and the effects on waste
materials, and beyond ;hat, consider the question in terms of a to;al materials

policy for the nation.
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GENERAL COURSES OF ACTION

A The courses. of action recommended for problems specific to the"various
commodltles are glven in the respective commodlty reports, and is mentioned in
Table 12 - Thls~sect10n of the general report cons1ders only the general

problems of recyeling.“

Evaluation of Problems

The fifteen‘general ptoblems ofvreeycling are not ail of equal importance.
It is“neeeseary to-evaluate thendifferenoeswamong them in.order to assign priorities
for actions. | |
The methodfueedAie based on how the fifteen compare with each other when
scoree with three-criteria:
o. Solution of the oroblem williimprove the environment
e Solution ot the oroblem will conserve natural resources
° .Realietie solutions can be found..
in the content of thisArepott, the first=of_theee eriteria is believed to
be more importent tnan the other two. It ngweighted'to allow a high score equal
to the total of the other two. o
Table 18 presents the results of the evaluat1on of the. f1fteen problems
using the three criterie; This is tne;consensus scoring of five individuals. In
this-evaluation,'fiogqu the problems have total scores highet than the dther
ten: | | |

o 1Irrational customer spec1f1cat10ns and d1scr1m1natory
Government Procurement Pollcy :

® Naturé of consumer solid wastes

e Lack of know=how coneerning eqoipment

e Availability of equipment . |

° Depletion and other tax allowanoes.fot primary materials.

XS
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EVALUATION OF FIFTEEN GENERAL -
PROBLEMS RELATED TO RECYCLING

Criteria and Scores

Solution of ?

Solution of

Problem .; Problem Realistic
Will Improve :Will Conserve Solution Total
Problems Environment ;Natural Resources ;Can Be Found Score
‘ (10) : (5 (5) (20)
Poor Image of the Recycling .

Industry ‘ ; " 10
Irrational Customer SﬁecifiJ § ;

cations and Discriminatory : RE

Government Purchasing

Policies 14
Changes in Types of Scrap :

Available 7
Nature of Consumer Solid

Wastes _ , ‘ A12

. NOTE: This'type of form was com-
Labor Availability , : pleted by each evaluator. 9
: : Each column was completed
Management Availability ‘then each row was totalle&. 10
' o The scores -shown in the last
Rapid Changes in Nature column are averages of all

of Recycling Industry - evaluators. 9
Need for Increased Special- '

ization in Recycllng : 1

Industry i S ¥
Lack of Know-How Con- ;

cerning Equipment 13
Cost and Financing of"

Equipment 10
Availability of Equipment : 12
Depletion Allowances for :

Primary Materials § : 13
Pollution Codes ; ; 11
Discriminatory Classifica- |

tionof Recycling Industryj 8
Government Stockp111ng

9

Program

(2
-
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- ‘ These five problems are rated as high priority Actions for solving

them should be fully investigated before considering the ten lower priority

problems.

Recommended Actions’

Battelle-ColumBus' recommendations for concerted actions of handling
these problems are divided_into two groups according to priority - high priority

tta

and lower priority. :

High Priority Actionms -

e

1

t ‘:' The high.priority actions recommended here are important and far-reaching -
.enough’to be in‘the’public‘interest.‘iThus,vparticipation hydEPA is desirable.
Partic1pation by NASMI and its members is definitely desirable since the problems
and actions are predominately w1th1n the boundaries of the recycling industry.
’ .Table‘lgxpreSents thewreCOmmended action programs for the high priority'
recycling problemstp:lheifirst problem listed,Lirrational.customer specifica-
tiohs and discriminatory“coyernment procurement policiesnis oneAthat can best be
solved'by individual é:ilcollective industry efforts; This involves two basic
_activities - insuring that recycled materials do meet customer spec1f1cations, and
educating customervas to the benefits of making spec1f1cations realistic. |

. The second problem concerning the nature‘of consumer solid wastes is
of great 1nterest to EPA, and offers the potential of new recycling opportuni-
tieS'forithe reCycling_industry; Methods and approaches to this problem lack an
oyérall vieprint.ihitvis expeCted'that one or‘more overall systems w111 be
devéloped in the ne#tttew'years;.andbthat-recycling will-play a part in suchl

systeis.

N\
o
s}
b

@
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TABLE ] Q, RECOMMENDED ACTIONS, HIGH PRICRITY GENERAL PROBLEMS

. "Irratfonal Customer Speci-
fications and Discriminatory
Covermment Procurement Policies

Rature of Consumer
Solid Wastes

Lack of Know-How for

Buying, Using and Maintain-

ing Equipment

Availsbility of
Equipment

Depletion Allowances for

Primary Material

1. Insure that scrap and recycled R&D to recover valuable 1. Education of the owners, - 1., Encourage research and 1. Determine the effect of
materials always meet speci- materials from mixed users, and operators on development of needed depletion allowances on
ficat{ons. aunicipal refuse, the important aspects of equipment. recycling and the ve-

equipment selection and cycling {ndustry.

2, Promote the high quality of utilization, 2. Coordination between °
scrap and recycled materials, . scrap processors and 2. Take action based on the

. 2, Encourage industry mem- manufacturers to trans- results of s comprehansive
Recom- - 3. Encourage users to use teal- bers to discusas through late needs into specific study, .
mended istic specifications. their trade association equipment designs snd
Actfons . their equipment problems developments,

4. Change government purchasing and solutions with
and .procurement policiles - other members of the
to encourage use of ’ {ndustry.
secondary materials, | :

o 3. More cooperation between

S. Examine effect of lebeling manufacturere and users
laws on recycling--modify. of equipment,
laws 1{f necessary.

1)@y - N - NASMI N - RASMI
Vh NASMI/NASMI Members/ EPA/NASML I - Individual scrap 1 = Individual scrap EPA/NASMI
By Whoa Government Offficials processors processors
E - Equipment manufacturers E - Equipment nanufactutetc

1. NASMI introduce a policing 1. NASMI undertake & com- 1. Initiate a program of 1. Undervrite equipment or 1. Coemisefon 8 study to
action to insure quality prehensive study of the equipinent utilization - process oriented examine the effect of
of products of NASMI municipal refuse aftua- seminars conducted by the . research, (N) depletion allowances on
members. tion, and recycling's manufacturers, consulting recycling and then

. place relatfve to it, engineers, and experts -2, Encourage processors reconmmend modifving tax

2. Expand promotion of re- from the scrap industry, - to discuss innovations structure accordingly.
cycled material on overall 2, Based on the investi- o) and processing limits.
and specific commodity gation, plan the role Become an industry. (N)
basis, of the recycling in- 2. Institute a formal pro-

dustry in the total cedure for compiling 3. Convince equipment manu-
Specific 3. Tie promotion to environ- municipal refuse picture. problem-solution casc facturers that equipment
Steps mental i{mprovement move- . histories on process {s needed. (N,I)
. went. 3. Set up a task force of and equipment utili- ~
: o bers and bers to zation, (N) 4. Encourage industry

4. Demonstrate to customers analyze the economics of utilizatfon of new equip-
that reasonable specifi- various slternative and 3. Recruit capable engineex- went and innovations. (M)
catfions maske economic sense combinations of handling, ing personnel famfliar
to them. separation, recycling, ‘with equipment and its

disposal, etc., of muni- operation on an industry
cipal refuse and its wide basis. (N,I)
components. :
&, Organize and set up a con-
4. Take a leadership posi- sulting group available to
tion in unifying and mcmbers on a fce basis to
rationalizing the whole assist with equipment and
municipal refuse situa- process planning and pro- .
tion on a sound economic blems, (N)
basts. 5. Develop equipment that is
more maintenance free or at least ’
tclutivclz simple to maintain, (E) —

(1) 'The responsibility for recommended actions shown in this table are based on 1mportance of the

action, benefit to the taxpaycrs. and opportunities for NASHI.

of Battelleo
(2) Recommended actions were distributed between high priority and lower prlority ‘based on the

evaluation with threc criteria.
(3) 1t 1s suggested that NASMI continue {ts leading role in !ecycling, recognizing that other .
tions such as the Bureau of Mines, Department of Commerce, Councll of Environmental

g:al;;yé HEW Office of Informatton, and Statc. Local, and Federal Legislatures must be
voived.

organiza

They are the best judgments

96
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The problem concerning lack of know-how about equipment applies to
many of the recycling companies to various degrees. It is caused by rapid
changes in recycling - higher labor costs, the need for better separation of
materials, the trend to larger companies, as well as other factors. The solution
calls for education of recycling companies concerning equipment selection,
operation, and maintenance.

The problem of equipment availability is based on a lag by equipment
manufacturers in making equipment available to serve the needs of recycling. They
had overlooked the developing opportunities for major equipment for the recycling
industry. 1In a sense they have rushed their efforts and nét offered equipment
that suits the industry as well as it could. A solution could be for the recycling
industry to approach equipment suppliers as-aqjindustry in making needs known.

The problem of depletion and other géx éllowances for primary materials
is an extremely serious negative incentive for recycling. Because of the
seriousness of changes in depletion allowances a thorough study is essential

as a basis for possible changes in depletion policies.

Lower Priority Actions

Table 20 presents the ten lower priority general problems of recycling,
together with recommended action programs. The first seven of these are recy-
cling industry problems that do not involve governments., They are problems that
the industry itself can and should solve.

The first problem, poor image of the recycling industry, has already
been greatly reduced by industry publicity activities. It is recommended that
such programs be continued and expanded. The second problem, changes in the
type of scrap available is more serious than the poor image one. The key
element in reducing this problem is for the recycling industry to work more

closely with scrap generators.
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TABLE 20. RECOMMENDED ACTIONS LOWER PRIORITY GENERAL PROBLEMS

— T L
Poor Image of Recycling Changes in Types of Scrap . -
Industry Available Labor Ava{lability
A strong public relations A continwing recycling in- Improvement of working
program to improve the dustry analysis and fore- conditions, adjustment of
R image of the recycling cast . wages, better image for
econs {ndustry. recycling fndustry, more
mended effective recruiting, aod
Action greater mechanization,
(1 (@)YO) .
By Vhom  NASMI/NASMI Members NASMI/ISIS NASMI Members
1S1S/1S1S Members
1. NASMI set guidelines "l. NASMI initiate an 1. Members with labor
for member company . industry analysis problems review their
appearances and public activity. own situations objec~
Specific relations programs. _ "tively to determine
Steps 2., Duties to include: _reasons for problems.
2. NASM1 investigate new o Forecasts of busi-
terminology for recy- ness conditions. 2. Correct situations ia-
cling industry. For e Forecasts of scrap sofar as possibles-
example: availability an better working conditions,
0ld Term prices. higher pay, etc.
Junk, scrap or secon-. e Forecasts of mare
dary industry. kets and prices for 3. Consider using more
Scrap, secondary recycled materials and better equipment to
material, etc. . o (etc.) reduce need for labor
New Term : and to improve working
Recycling industry ~ 3. Publish periodic reports conditions.
Recyclable material to members: ’
Recycled material . - @ Annually a 3-5 year 4. Participate in programs
. . outlook _ to improve the image of
3. NASMI and members, e Monthly a 6 months- ".the industry.
expand promotion of 1 year outlook,
the recycling indus- : 5. Sell the advantages of
try tied to environ- 4. NASMI investigate me- the industry to employees
mental improvement thods for working more and potential employees-~
theme closely with scrap sources steady work, promotion
on information inter- for good workers, etc. -~ - .
change to allow recycle :
industry to plan better
for changes in scrap.
(1) The responsibility for recommended actions shown in this table are based on importance of the
. action, benefit to the taxpayers, and opportunitics for NASMI. They are the best judgments
of Battclle. - .
(2) Reconmendcd actions were distributed between high priority and loucr priority bascd on the
evaluation with thrce criteria.
(3) It is suggested that NASMI continue its lcading role in recycltng, recognizing that other

organizations such as the Burcau of Mines, Department of Commerce, Council of Environmental
Quality, NEW Office of Information, and State, Local, and Federal Legislatures must be
{nvolved.

38
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TABLE 20. RECOMMENDED ACTIONS LOWER PRIORITY GENERAL PROBLEMS (Continued)

Mansgement Availability

Rapid Changes in Nature of
Recycling Industry

Need for Increased
Specialization in Recycling
Industry

Freer and more open atti-
tudes toward outsiders,

A major educational program
for all levels of manage-

A continuing recycling in-
dustry analysis and fore~

Recom- :::;r:::d recruiting ment. casts.
meaded '
Action
: NASMI
3y Vhos  NASMI Mémbers NASMI/ISIS
1. Honest and critical 1. NASMI organize a com- 1. NASMI organize a com-
‘ self-analysis by members mittee to: mittee to analyze needs
with management prob- o Study industry changes and opportunities for
Specific lems to determine what o Recommend what should be specialization of oper-~
Steps changes need to be made done to prepare companies ations.

to attract and hold high-
quality managers and
trainees.

‘2. Make needed changes

where possible --
equal opportunities
with owner families,
bonus plans, etc.

3. Inaugurate new manage-
ment systems where
needed.

4. Participate in programs
to improve the image of
the i{ndustry.

5. Sell the opportunities
of the industry to
managers and potential

managers--free enterprise,

for changes.

2, Based on recommendations
of committee,,develop
a program to educate mana-
gers of member companies
to cope with changes.

rewards based on abilities,

contributing to environ-

mental {mprovemeat, et¢.

2. Commjittee recommend
further action.

>
<



6%

TABLE 20, RECOMMENDED ACTIONS LOWER PRIORITY GENERAL PROBLEMS (Continued)

Equipment
Cost and Financing

Pollution Codes

Diacrininntory Classifi-

cation, Licensing, and Re-
striction of Scrap Processors

Stockpile
Policy

Recom-
mended

Action

1.

Encourage development
of equipment that will
do the job for less of a

- capital outlay.

Develop a better indus-

. try image a3 a business.

Develop less expensive
purchase plans.

1. Coordinate pollution

codes at the three
levels of govermment,

- 2. Investigate ways to

reduce the financial
burden (to smaller
firms) of controlling
pollution.

1. Promote the industry 1. Determine the effect

2.

and its function as
a manufacturer to
the general public,
govermment officials,
and the industry
{tself,

Encourage enforce-
ment of legislation
on a fair basis--

not on industry image.

of government stock~
pile policy on re-
cycling and the re-
cycling industry.

By Whom

- =
[ ]

NASMI

Individual Scrap
Processors )
Equipmeat Manufacturers

RASMI-EPA

NASMI and

Individual NASMI Firums

NASMI-EPA

Specific
Steps

3.

5.

Institute a "used" equip~
ment sales service
through NASMI, along with
guarantees, etc..(N).

Investigate the feasi~

bility of providing finan-

cing service in some form
to individual firms,(N)

Investigate Government
sponsored loan programs
such as SBA.(N) = B

Set up equipment leas-
ing plens, (N,E)

Investigate long-temm.
stable markets or con-
tracts for supplying
scrap. Contracts would
make firm less of &8 -
financisl risk, (N,I)

1. Lobby for accelerated

depreciation rules to
be applied in cases

where new equipment {s

required before old

equipment is fully de-

preciated.

2. Investigate "service
policy concept" for pol-
.lution control equip-

ment and operation.

This transfers the bur-

den to an even payout
over time.

capital expenditure.

Becomes an
expense rather than a

2.

L}

3.

Encourage firms to
not yse words like
"junk” {in their

names, listings in
yellow pages, etc.

Encourage more com-

munity participation
by scrap processing

firms on an official
basis.

Lobby for effective
and fair legislation
and enforcement.

1.

Commission a study

(perhaps in conjunc-
tion with depletion
allowances) to ex-

amine the effect of
government stockpile
policy on recycling.
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The th1rd and fourth problems of labor and management ava11ab111ty are
affectlng a large part of the recyc11ng 1ndustry * The. best approach to solving
both of these problems is a general improvement in working conditions. ‘for labor
‘and management. | .

. V;The fifth problem; rapid chanées in the naturelof the.recycling indus-
try, is part;ally.a‘reflection of-something good rather than being only a problem.
Th%t is the rapid modernization of the'recycling industrypj-The problems of this
rap1d change could. be eased by an expansion of NASMI educat10na1 programs to
"1nc1ude add1t1ona1 adaptatlon sem1nars."”

The 51xth,prob1em, need for increased specialiZation in theirecycling
~industry, is related;to the“rapid change'problem, As the dndustry'has grown
and changed, opportunities for Specialization have grown, and more specialized
companies have emerged, An industry self;examination,could form the.base for
increased specialfaation to improve operatfons.

The seyenthfproblem,.equipment"cost and'financing, is no problem at
. s : o ‘
a11 for many recycllng compan1es, but it is for others An industry. program to

cover all aspects of the equlpment problem could ease the findncial: burden for

3!
-

some companies and lead to a stronger 1ndustry.

The elghth problem, pollut1on codes, 1s of dlfferent magn1tudes in d1ffer-
ent iocatrons because.ofvvarlat1ons in codes. It‘1s expected that meetzng some
codes ufll be a frnancfal hardshipvfor-somelsmaller_companies.

The ninth‘problem--discriminatory classification,vlicensiné, and restric-
t;on'of scrap processors--is_primarilylone-of image. 'States-and‘municipalities
sometimes view,recxcdingpcompantes as undesirable‘businessesw This situation has
been improving, and‘uiil further improve_as their.contributions to societp are
regognized. .

v The tenth problem, stockpiling pollcy, affects the recycling industry to
an:unknown,degree;: A careful study is necessary to exam1ne the effects and develop

sounder policies. v
it _¥ ¥
£
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APPENDIX -

- EXTENSIVE SURVEY DATA

. As a major part of.the ouerall studyjan‘extensive survey of the nonferrous
secogdaryimaterials industry.was.performed toeidentifyythe industry; its capabilities
and'its'problems;bpThefsurvey involved the following steps: |

(1), 'Sample selection' | | o

(2) Questionnaire‘preparation

(3) Conduct interriews

(%) Tabulation of responses

- (5) Analysis of results

The entire membership of NAsMI plus a random sample of nonmember firms
formed,the basis for the egtensive gunvey}sample.v Approximately 25 percent of
the saﬁple was-personally interviewedcby an outside research firm whilevthe
remaining 75 percent were sent mail questionnaires. |

The questionnaire was designed by -Battelle in conJunction with NASMI
and utilized the expert guidance of NASMI officers and commodity specialists in
its preparation. There were 578 va11d returned questionnaires which were tabulated
and:analyzed by the Bu81ness Economlcs Division at Battelle-Columbus.

s A sample copy of the questionnaire along with a regional and national

tabulation of the results 1s presented in. the following pages



CONFIDENTIAL CONFIDENTIAL

SECONDARY MATERIALS INDUSTRY CENSUS

(Under NASMI/HEW Solid Waste Utilization Study)

COMPANY NAME

STREET
CITY- : . STATE - ZIP

PHONE: Area Code " NUMBER

RESPONDENT : NAME

TITLE

Note: All questions relate to secondarg materiqla only.

A. GENERAL DATA

(1) If your company operates facilities in more than one state, please
indicate each state and the approximate percentage of your total
business conducted there. (If additional space 1s needed, please
use separate sheet.) [ ] Not Applicable :

R

nR

R

(2) Please indicate the approximate-percent of your total revenue
derived from each of the following functions:

Importer and Exporter

Nonferrous Scrap Metal
Paper Stock Dealer:}

Dealer-Processor
Nonferrous Metal Broker
Smelter and Refiner
Ingot Maker

~ Processor
Paper Stock Broker
Textile Dealer-Processi;?

Brass Mill Textile Broker
Scrap Iron Processor and Textile Garnetter
Broker Other (Indicate)

Sweater

the} Percentages should add to 100%



(3)

(4)

(5)

(6)

(1)

O

8

Total number of all employees including supervisory (secondary
materials only).

Employees

Percentage distribution of above employees according to
commodity.

] 3
Aluminum Precious metals
Copper and Brass Exotic metals
Lead Scrap Iron
Zinc Paper
Nickel and Nickel Alloys Textiles
Stainless Steel
Note: Percentages ehould add to 100%

Size of all physical plants (secondary materials only).

Yard storage and processing acres

Under roof sq. ft.

Total value of plant and equipment (current market value).

$

Total 1969 gross sales (secondary materials or products made
therefrom only).

[ ] Under $1,000,000 (J 12,000,000 - 20,000,000
{ ] 1,000,000 - 3,000,000 {1 20,000,000 - 30,000,000
(1] 3,000,000 - 5,000,000 {1 30,000,000 - 50,000,000
(] 5,000,000 - 8,000,000 [ ] Over 50,000,000
( ] 8,000,000 - 12,000,000

A ™

A A
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COMMODITY DATA - Please answer the following questions on this and the
following pages for each commodity applicable to your
company in 1969. If not applicable, please indicate
so and go on to the next commodity. At the end of the
census 1s a place for registering any additional
comments you may have

Note: Commoditiees are set forth in thie qﬁéetionnaiie a8 follows:

Metals . Pages : 3 - 8
Paper *~  Pages . 8 - 9
Textiles Pages 10 - 12
METALS
1, ALUMINUM _ - ' | ' [ ] Do not handle aluminum.

(a) 1Indicate thelaﬁproximaté peréenﬁage'of total aluminum scrap
recelved from each of the following sources:

-, Industrial Sources : %
_ Collector/Dealer Sources %
Over-the-Scale Sources . . ¥
100%
(b) 1Indicate total volume of aluminum scrap processed but not melted
in 1969.
[ ] Under 200 net tons [ ] 500 to 1,000 - [ ] 3,000 to 5,000
[ ] 200 to 500 ] 1,000 to 3,000 [ ] Over 5,000

(c) Indicate volume of aluminum scrap smelted, melted, or otherwise
consumed in 1969.

[ ] 1,500 to 5,000

[ ] Under 300 net tons S [ 1 20,000 to 50,000~
| [ ] 5,000 to 10,000

[ ] 300 to 1,500 | [ ] over 50,000
. ' 23501 10,000 to 20,000 -
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2. COPPER AND BRASS [ ] Do not handle copper or brass.

(a) Indicate the approximate percentage of total copper and brass
scrap received from each of the following sources:

Industrial Sources %

Collector/Dealer Sources %

Ovér-the-Scale Sources %
100

(b) 1Indicate total volume of copper and brass scrap processed but not
melted in 1969.

[ ] Under 200 net tons [ ] 500 to 1,000 [ J 3,000 to 5,000
[ ] 200 to 500 [ J 1,000 to 3,000 [ ] Over 5,000

(¢) 1Indicate volume of copper and brass scrap smelted, melted or
otherwise consumed in 1969.

[ ] Under 2,500 net tons [ ] 5,000 to 10,000 [ ] 20,000 to 50,000

{ ] 2,500 to 5,000 [ ] 10,000 to 20,000 [ ] Over 50,000

3. LEAD [ ] Do not handle lead.

(a) Indicate the approximate percentage of total lead scrap received
from each of the following sources:

Industrial Sources %

Collector/Dealer Sources %

Over-the~Scale Sources %
100

(b) Ingicate total volume of lead scrap processced bul not melted in
1969.

[ ] Under 100 net tons [ ] 200 to 1,000 [ J 2,000 to 4,000

[ ] 100 to 200 [ ] 1,000 to 2,000 [ ] Over 4,000
1.3



101
(¢) Indicate volume of lead scrap smelted, melted or otherwise
consumed in 1969
[ ] Under 1,000 net tons [ ] 2,000 to 6,000 [ ] 10,000 to 20,000

[ ] 1,000 to 2,000 { 16,000 to 10,000 [ ] Over 20,000

ZINC | . | ' [ ] Do not handle zinc.

(a) 1Indicate the approximate percentage of total zinc scrap received
from each of the following sources:

Industrial Sources . z
‘Collector/Dealer Sources 2
Over-the-Scale Sources - %

(b) Indicate total volume of ziné scrap‘processed but not melted in

1969.
[ ] Under 50 net tons [ ] 100 to 500 ( ]1,000 to 2,000
[ J50to200 -~ . [ ]500t¢to1,000 [ ] Over 2,000

(¢) Indicate volume of zinc scrap smelted, melted or otherwise
consumed in 1969.

[ 1 Under 500 net tons [ ] 1,000 to 3,000 [ ] 5,000 to 10,000

[ J500¢to1,000 - [ ] 3,000¢to05,000 [ ] Over 10,000
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5. NICKEL AND NICKEL ALLOYS (SCRAP”GRADES) [ ] Do not handle nickel
. T B _ - or nickel alloys

‘(a) Indicate the approximate percentage of .total nickel and nickel
. alloy grades of scrap (not including stainless steel grades)
received from each of the following sources:

Industrial Sources %

Collector/Dealer Sources = %

Over-the-Scale Sources : . %
100

(b) Indicate total[volumefof~nickellend nickel,élloy grade scrap (not
including stainless steel grades) processed in 1969.

‘[ ] under 20 tons' [ ] 100 t6.300 [ ] 500 to 1,000

[ 120 to 1000 [ 1300to500 [ ] Over 1,000

6. STAINLESS STEEL (SCRAP GRADES) [ 1 Do not handle stainless steel.

(a) - Indicate the7approximate percentage of total stainless steel scrap
received from each of the’following sources:

Industrial Sources o : _ %

Collec;or/Dealer Sources | %

Over-thef§cale Sources o fv %
100

(b)- Indicate‘fotel volume of sceinless steel screp processed in 1969.
[ 1 Under 200 net tons, [ 1 1,000 to 3,000 [ ] 5,000 to:T0,000

[ ] 200 to 1,000 [ ] 3,000 to 5,000 : [} Over 0,000

1338
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7. PRECIOUS METALS (SUCH AS SILVER, GOLD, PLATINUM, PALLADIUM, ETC.)

[ ] Do not handle precious metals.

(a) Indicate thé'approximate percentage of total precious metals
scrap recelved from each of the following sources:

- Industrial Sources ' %
Collector/Dealer Sources %
Over-the-Scale Sources Z

100

(b) Indicate total volume of precious metals-bearing materials
processed but not refined in 1969. .

(1) Gross material weight

[ ] Under 2 net tons [ 110 to 15
(12 tofs | ( 115 to 20
[ 15 ¢to 10 S [ 1 over 20

(2) Solutions

[ ] Under 100 gallons [ ]5,000 to 10,000
{ ] 100 to 1,000 ‘ [ ] Over 10,000

{ ] 1,000 to 5,000

(c) Indicate volume of precious metal content refined from scrap.

Gold Silver Platinum.Metals

[ ] [ ] [ ] Under 500 troy oz.
[ ] (] (1] 500 to 1,000

[ ] () [ ] 1,000 to 2,000

[ ] (] (] 2,ood,to 5,000
L] L] [ j 5,000 to 25,000

[ ] [ ] [ ] Over 25,000

434



104

8. EXOTIC METALS (SUCH AS MOLYBDENUM, TITANIUM, TUNGSTEN, ETC.)

[ ] Do not handle exotic metals.

(a) Indicate the approximate percentage of total exotic metals scrap
recelved from each of the following sources:

Industrial Sources %

Collector/Dealer Sources %

Over-the-Scale Sources %
100

(b) 1Indicate total volume of exotic metals scrap processed in 1969.

[ ] Under 5 net tons [ ] 25 to 50
(] 5to 10 [ ] 50 to 100
[ J 10 to 25 ( ] Over 100
PAPER
9. PAPER { 1] Do not handle paper.

(a) Indicate the approximate percentage of waste paper your company
purchased from each of the following sources in 1969 (whether or
not the paper was physically handled through your plant or plants):

(1) Industrial and commercial sources

Manufacturing, converting, and printing %

plants, etc.

Office buildings %

Supermarkets, Department stores, and other

retail outlets 4
(2) Collector/dealer sources 4
(3) Over-the-scale sources (including Institutions .

where applicable) i 4

(4) Other (please identify) ' %

1135 —166%



(b)

(c)

(d)

(e)

(£)
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Estimate the percentage of the above waste paper that came from
the following; _

(1) Organizational and institutional sources including
paper_drives A

(2) Municipal waste
The total tonnage of waste paper and paperstock you purchased in

1969 (including paper handled on brokerage or agent basis--
whether or not it physically moved through your plant or plants):

[ 1 0- 25,000 net tons [ ] 125,000 - 150,000
[ 1 25,000 - 50,000 | [ 1 150,000 - 175,000
] so,oop,-'zs,ooq - [ ] 175,000 - 200,000
{3 75,000 7'106,600'. " [ 7 200,000 andvover

[ ] 100,000~ 125,000

What percentage of the total tonnage 1nd1cated in question (c¢)
did you physically handle through your plant or plants in 1969:

The maximum tonnage of paperstock you could have physlcally
handled through your plant in 1969 with the the facilities you had
at that time:

[.] 0 - 6,000 net tons [ ] 20,000 - 25,000
1 é,oob - 10,000 | - [ 1 25,000 - 35,000
[ 3 .10,000 ; is;odb” | N 35;000 - 50,000
[ ] 15,000 - 20,000 » [ ] Over 50,000

On the average,lhow many hours per week did your plant operate
in 1969° :

Hours

Y
{ad
op
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TEXTILES
10. TEXTILES T ] Do not handle textiles,
e ’ “mill cuttings, and/or
B rags.

(a). Indicate the approximate percentage of mill cuttings and/or rags
of all types received from. each of the following sources:
Industrial<Sounces )
Collector/Dealer Sources
Orgahizational and
- Institutional Sources

100%

Kb) What percentage of the total tonnage indicated above did. you-
; 'physically handle through your plantaor plants in 1969

(¢) Indicate total volume of all«cottOn @uttbngs and/or rags
‘processed in 1969 S

i ]_.Under 5, OOOFOOOonundslﬁs_ B
11 5,0 ooo 000 - 10,000,000 .

13 10,000, eoo - 25, ooo 000

[ 1 over 25 000, ooo

(g) Indicate what percentage of.above wolume was
| | | | New Material 3

01d Material S

A00%
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(e) 1Indicate total volume of all wool rag cuttings and/or rags
processed in 1969.

[ ] Under 5,000,000 pounds
[ ] 5,000,000 - 1o.ooo,doo
[ 1 10,000,000 - 25,000,000
[ ] over 25,000,000

(f) Indicate what péréentage of above volume was:

New Material

%
%

" 01d Material

—100%
(g) Indicate total volume of all synthetic cuttings and/or rags
processed in 1969. o ,
'[ } Under 5,000,000 pounds
[ ] 5,000,000 - 10,000,000
€1 10,000,000 - 25,000,000
{ ] over 25 000,000

(h) 1Indicate what percentage of above volume was:
. New Material - *
0ld Material %

(1) Indicate total volume of synthetic blended cuttings and/or
rags with cotton, wool, etc.

[ ] Under 5,000,000 pounds
{1 5,000,000 - 10,000,000

> (1 10,000,000 - 25,000,000
[ ] oOver 25,000,000
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(3 Ihdiéatethat.percentage:of above volume was: - o
| S | | New Material

0ld Material
100

We would be interested in any addltional comnents you may wish to make.
Uge separate sheet if more space’ is required C

o
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IN-DEPTH SURVEY

Interview Guide - Sources

Classification Data: Company name, company size, major locations, number of

Discuss

employees

Industry Flow Chart

Scrap Ptactices

How disposed of? Why?
Types, quantity, grades, forms?
Percent of material by end use that is recycled

What types of scrap are genefated but not feéydled?

- Changes from 5 years ago? Why?

Future changes? Why?

and Trends: 'Afé Eheré any readily discernable changes and trends
‘ related to: v

Basis for decision td dispose of waste vs sorting and sale - policy chaﬁges?

Marketsj

In-house recycling

Price vs cost of segregation'

Tybe of scrap.généfaﬁe&

Salé vs outriéhé disposal

Handling of scrap

Sourcé.bfiséfaﬁ&f

Qu#lity control

Required investment in equipment, etc.

Extent of segregation for prccessor/broker/dealer

1.3
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?nglems: Whét problems do youihaﬁé relateditd;

_én_karkéts‘ te

‘o Prices

° Hfandtliné[‘segregﬁffoné "‘: _ |
e Storage |

[ ] Ttansportatidnz

‘o_ Pblluéion_édhtroltl.

o | Gover:,nniené: _éé,f:ions.

K Z_‘onj.-gg-.. L |
X i o E_xpc;rvtﬁ import
"e Others: H

What efforts have been made to overcome any of the above problems? Results?

_th_-:_@gtg‘s“Ng;e’fled%:a” Actmns ne’iédte'& to in*c:é‘a’sel solid waste utilization or h‘e-lp- to:
: ' : a’;lélie.}_v-i’atei any of the above .probrlien_ns.
By. huxe,‘::';s;‘:_'_
o By yourselfor iohr;# elves:
_ @ By raw: iixa_é,e;ri al. é;up.pl-i.fe::sa" k
o By: secondary Qaﬁéfiiaﬂ.’,s_s users:
© By gpile;rhﬁpéﬁhés; . ‘.

" @ By: others. - who?

cher‘ Comments-

" @, Changes; fn: é,é@hndl‘ngr whiich: would: increase: or' decrease’ current: scrap
supply: ' ‘ :
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IN-DEPTH SURVEY

Interview Guide - Processors/Brokers/Dealers

Classification Data: ’Company name, company size, major locations, number of
B employees :

Discuss Industry Flow Chart

Current Operations

® Degree of'magefials sﬁecializéﬁidn
° begree of automation
e Major types pf cdsto@ers - why?
e Major types ofvpbtgggial customers - yhy?
° ﬁéjér'éouféés 0%;5Q;3p'f‘WhY?. N
° Major'potential soufées of scrap - why?
e ’Gebgraﬁhicai.af;év¢6§ered -vsupply; markets
e How opgrat;Ons aiffer from 5 years ago - why?
© Critical factors in success-of your businéss?
e Fluctuations in15crap.availability - why? Effects?
) Fiuctﬁgtioqs id_scfap demand - why? Effects?
® Ease of_gapacitytphangeszf |
e Ease of entrytiq;élthe‘industry? Factors to be considered?
] What‘detérmiﬁesiyéur Qpetéting ievel? |
e Percentage distribution of costs; maﬁerials, labor, other?
° Import/export |
o What scrap_souftes‘are not used and why?

Changes and Trends: Are there any readily discernible changés and trends
related to:

e Primary vs. scrap sources

X
O
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° Typesgan&UQfadesfofzhatefielsf
: o Quantities of serap.supplies
® Quality of available scrap
K Pt1ces
e Processing innovations (automation) o
e Costs | |
° Capaeity
‘e Size of natkets

e Integration in supply, processxng, and use - capt1ve operatlons -
in-house capabilitxes : . -

. Innovations in the collectxon, transportation, or sale of scrap
Problems: What ptobiens;do'ion'nave related to:

- e Matetials;availabilttyf
0- Matetials‘properties
° Mapkets |
o. Govetnment actions
[ Waste disposal L
Q Materxals handling.and proeessxng”.
o'_Spaee- |
o 'Transportationf
° Pollution‘eont;oi
] Lapor , |
® Export/import.; 
] Equipment |

e What efforts have been made to overcome any of the above problems7
Results?



113

Suggested Actions: Do you'have ahy ideas or suggested actions that mighf help
to increase solid waste utilization or help to alleviate any
- of ‘the .above problems?

o By scrap generatéré or.supplies~
® By scrap processors
e By sqrab users
e By governments
e By NASMI

e By others - who?

Other Comgents

e Who to see

B
=
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IN-DEPTH SURVEY

Interview Guide - Users

‘Ciassification Data: 'Company name, company size, major locations, number of
emp loyees ‘

Discuss. Industry Flow Chart

Use of Secondary Material

e Do you use? Why? End use? .

‘e Volume changes from 5 yeéfs‘agd? wﬁyé

. Future volume changes?_‘Why? |

;. Degree of 1ntegration7w£tﬁ soﬁrc;7qékgéth §rimary aﬁd secon@a;y
Qi'SourCes? o - |

° .Types, grades,fférms?v

) -Percent secopdéry? What detéfﬁines.pefﬁent? How variable?
6"Iﬁforma1 ties with soﬁfces - importance of?

Changes and Trends: Are there any readily discernible changes and trends related
to

o Possihillty of us1ng 1ower qua11ty secondary materials - what would
‘be nceded?

o Price of secondary vs pfi@a£y ﬁ;téiéalt:;vv
o Availabiliﬁy. | |
) Quality

o Doméétic Vs;ﬁoggign sou:ceé \

e Requirements calling for use of only primary materials.

e bias against/for use of secondary

S
i«';a
O
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Problems: _Whatlp:oblems"(cyclical or constant) do you have related to

e Availability

° Qualit}

ov Costs

e Process constraints -
e Transportation

. Héterial storage

° Prbcessing |

e Others

Actions Needed: Actions needed to increase the utilization of secondary materials
or to help alleviate any of the above problems

e By suppliers
® By yourself
e By governments

° By.othefs - Who?
Other Comments

o Chapgés'in technology which would increase/decrease the need for
secondary materials - ' : :

36



116

Analysis of Extensive Survey Responses

The extensive survey yielded information which was analyzed and
tabulated in the following way:

(a) Type of operation

(b) Region of operation

(¢) Commodity

(d) Business statistics.

In addition to the tabulations listed above, the extensive survey
provided data and information that is used throughout the various commodity
reports as well as the General Report in this volume.

No effort has been made relative to the tables that follow to analyze
the tabulations and cross tabulations from a cause and effect standpoint. The
relationships have not been tested for statistical significance and indeed further
analysis of these relationships or other relationships that could be constructed
is considered outside the scope of this study. Thus, the following tables are
presented, without comment and for information ouly. Throughout the various
commodity reports, however, charts and graphs have been prepared and do form an

integral part of the specific subject.



SECONDARY MATERTALS INDUSTRY CENSUS 04/21/71

ABSOLUTE TALLY CLASSIFIED Ry RASTC ANSWFRS TO GUESTIONS IN TERMS OF RFGION OF RESPONDENY

iD= CEAST EAST WEST wESY ouUTSID

NEWw DLE SOUTH NORTH SOUTH NORTH SOUTH - UNT~

: UNe FNGe ATLAN ATLAN CEN= CEN= CEN= CEN= MOUNe PAC= TED
TOTAL, XNOWN LANN 11C T1C TRAL TRAL TRAL TRAL . TAIN IFIC STAYE

TOTAL COUNT _ L3 0] 45 as 71 50 152 19 24 18. 17 8l
PEGION HUSTINESS CONCUCTED . STA AS &S 171 S0 152 19 24 18 17 81
UNKNOWN 0 A 0 0 ’
NEw ENGLAND 45 &S [} 0
MIDULE ATLANTIC . 1n a N 0
SOUTH ATLANTIC : - 1) S 0
EAST NORTH ATLANTIC 152 152
FAST SOUTHM CENTRAL . .19 1 ..
wEST NORTH CENTRAL g . 26 2 '
WFST SOUTH CENTRAL. .~ . - . . 18 1 . -
MOUNTAIN y 17 1 o
' .8

PACIFIC Al

OUTSIVE HnlrEn STATES .
RUSINESS TM UNKMOWN .

1 10 25 PFRCENT

26 10 50 PERCENT

51 TO0 75 PERCENT

MORE THAN 75 PERCENT
RUSTMESS IN NEw ENGLAND

1 IND 25 PFRCENT

26 TO S0 PERCFNY

S1 TO 785 PENCENT

MORE THAN 75 PERCENT..
HUSINESS MINOLLF ATLANY!C )

1 70 28 PERCENTY

26 70 §n PERCENT

§1 10 75 PEHRCENTY

YOHRE THAN 75 PENCENT
RUSINESS SOUTH aTLanTIC
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26 10 S0 PERCENT
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© - MORE TwAM 75 PERCENTY
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1 TO 26 PFRCFMT . ’
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MORE THAM 7S PEPCFNT
RIJSINESS EAST SNUTH CENTRAL
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MORE TMAN 75 PERCENT
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SECONDAQY MATERTALS INDUSTRY CENSUS 0421771

ARSOLUTE TALLY CLASSIFIED BY AASIC ANSWFRS TO QUESTIONS IN TERMS OF REGION OF RESPONDENT

MIVe EASY EAST WEST WESY ouTs1IOo

NEW NLE SOUTH NORTH SOUTH NORTH SQUTH UNE~-

UN= ENGe ATLAN ATLAN CEN= CENe CFNe CEN« MOUN= PAC~ TED

TOTAL KNOWN LANND TIC TIC TRAL TRAL TRAL TRaL TAIN [IFIC STATE

26 TO sn PERCENT 2 n L 0 0 0 0 0 1 1 0 0
§1 TO 75 PERCFENT 2 n " 1 0 0 0 0 1 0 0 0
MORE THAN 75 PERCENT 3 0 " 0 - 0 0 0 0 k) 0 0 0
RUSI*ESS MOUNTAIN 9 n " 3 0 0 0 1 1 2 2 0
1 TO 25 PERCFNT & n n 2 0 0 0 1 1 0 2 0
26 TO g0 PERCENT 1 0 " n 0 0 0 n 0 1 0 0
&1 TO 75 PERCENT 1 [ n 1 0 0 4] 0 0 0 0 0
MORE THAN 75 PERCENT 1 0 n 0 a 0 0 0 0 1 0 0
RAYUSINESS IN PACIFIC a1\ 0 " 7 1 3 ] 1 1 ] ] 0
1 TO 25 PFRCENT 9 0 n 'y 1 3 0 1 0 0 0 0
26 TO sn PFRCENT. [y n [ 3 0 0 0 0 1 0 0 0
S1 TO 715 PERCFNT n 0 " 0 0 0 [} 0 0 0 0 0
MORE THAN 7% PERCENT [} 0 A 0 0 0 0 0 0 0 8 0
RUSINESS OUTSIDF 1)S 4 3 1 2 1 0 0 0 0 0 0 0
Y TO 25 PFRCENT ? 0 ) 1 1 0 0 n 0 0 0 0
26 TO 80 PERCFNT 2 1 | 1 0 0 0 0 0 0 0 0
§1 T0 75 PERCFNT a n " 0 0 0 0 n 0 0 0 0
MORE TwWAN 79 PFRCENT n n L) 0 n 0 0 n 0 0 0 0
NFFERROUS METAL NEALER=PROCESNR 334 28 r L) 90 k]) 85 10 11 13 13 S3 1
1 TO 25 PFRCENT OF REVENUE 15 2 2 20 9 26 4 2 1 0 11 0
26 T0O Sn PERCENT OF REVENUF T 6 A 19 10 19 2 2 7 2 T 0
51 10 75 PEHCENTY CF RFVENUF 66 7 ’ 12 6 14 3 4 4 S 11 0
MORE THAN T4 PERCENT REVENUE 119 12 19 39 ] 26 1 3 1 6 24 1
NFERROUS MFTAL RROKFR 169 17 17 S0 11 49 ? -] s ] 18 1
1 TN 25 PFRCFNT OF KEVENUE 12% 12 12 3z 9 4] S . 3 6 12 1
26 TO sn PFRCENT CF Re VENUF 26 3 3 1 ] 'y 1 (4 2 0 2 0
S1 TN 75 PERCFNT OF RFVENUF b 0 ) 3 1 2 0 Q 0 0 1 0
MORFE THAM 78 PERCENT HEVENIIE 13 2 2 4 0 2 1 1 0 0 3 0
SMELTER AND REFINER 126 A a 3% 10 43 Y 3 3 4 15 0
1 T0 25 PFRGCEMT OF KEVENUE k1) 5 3 8 3 13 " 1 0 2 3 0
26 10 8§n PERCFNT CF Rt VFNUF is 2 2 9 3 3 ] 0 ] 0 0 0
51 YO 79 PERCFNT CF REVENUF 12 0 " ? 1 6 n n 0 1 2 0
MORE THAN 7% PFRCENT WEVENYE L%} 1 | 2n 3 21 2 3 2 1 10 0
INGOT MAXER (X} 4 4 7 3 18 1 rd 0 3 5 0
1 TO 25 PFHCENT OF WFVF.UE \? 2 L4 2 2 4 o 1 0 2 L) 0
26 10 &0 PERCFNT GF RrVFNUF “ ] ) 2 0 1 n 0 0 1 0 0
51 TO 75 PERCENT CF R:VFNUF 6 n ] 1 n 3 1 0 0 )} 1 0
MORE THAM 75 PERCENT KFVEN!IF 1A 2 > 2 1 10 0 1 0 0 o 0
RRASS MILL N & & s 1 12 0 4 0 0 3 0
1 T 25 PFRCENT OF REVENUF P2 4 A 5 0 7 0 3 0 0 3 0
26 1O §n PERCENTY CF REVENUF A 2 > 0 0 4 0 0 0 0 0 0
§) TO 75 PERCFNY CF REVENUE 2 ) A n 1 ] ] 1 0 0 0 0
MORE ThAM 75 PFRCEMT REVENUE 1 " - o n 1 a o 0 0 n 0
SCRaP JHON PHIUCFSH aNC AROKER 185 19 1R L] 19 gL} 7 A 9 7 31 0
1 Y0 25 PFRCENT OF REVENUE . X' 2 Q 19 S 12 2 S ) 4 1?7 0
25 T0 50 PERCFNT GF REVENUF .87 R a s L 12 3 3 (] 2 ] 0
419 ) 10 75 PRUCENT €F wEyENDE 27 2 > ) 6 11 1 " 0 1 5 0
MORE THAM 75 PERCEMT b VFNLIE " n 4 3 n 3 1 n n 0 1 0
SYFATENR LD 3 1 7 9 1S ] ? [ ? 11 0
1 10 26 PERCHEMET OF WEVE WIIF b 3 3 7 3 15 1 ? [ 2 10 0
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'SECONDARY MATERYALS INDUSTRY CENSUS 04/21/71

ABSOLUTE TALLY CLASSIFIED HY SASIC ANSWERS TQ QUESTIONS IN TERMS OF REGION OF RESPONDENT

26 TO Sn PERCENT OF RFVENUF
S1 T0 75 PERCENT CF RFVENUS
MORE THAN 75 PERCFENT REVENUE
IMPORTER AND EXPORTER
1 T0 258 PFRCENT OF REVENUE
26 10 50 PERCENT CF REVENUF
§1 10 75 PERCENT CF RFVENUF
MORE THAN 75 PFRCENT GEVENHF
PAPER STOCK DFALR=PROCSK
1. 70 25 PERCENT OF. REVENUE
26 10 50 PFRCENT CF RFEVENUF
S1 TO 7S PFRCENT CF RFEVENUF
MORE THAN 75 PERCENT REVENUE
PAPER STOCK HHNXER
1 Y0 2% PFRCENT OF REVENUE
26 TO SN PFRCFNT CF REVENUF
§1 10 7% PERCENT CF HFVENUF
MORE THaAN 7S PERCENT WHEVENUE
TEXTILE NEALFR=-PROCESSON i
1 T0 25 PFRCFNT OF REVENUE
26 1O S0 PFHCFNT CF RFEVENUF
1 10 75 PERCFNT CF RFVENUF

MORE THAN 76 PERCENT REVENIE

TEXTILE RRNAKFH
1 10 25 PERCFENT OF HEVENUE
2h TD sa PERCENTY CF RFVENYUF
§1 TO 75 PERCENTY CF RFVENUF
"MORE THAM 7% PERCENT REVENUE
TEXTILE GAQAETTER
} TO 25 PFRCFNT OF REVENUE
26 T0 80 PFRCFNT QOF REVENUF
S) TO 75 OFRCEFNT CF RFVENUF
MORE THAN 75 PERCENT REVENUE
" OTHER FUNCTION
1t Y0 28 PFRCFNT OF GEvENUE
2h - T0 .80 PERCFNT CF RFVENUF

S)1 TO 75 PERCEMT GF RFVENUE

MORE THAM 7S PERCENT WREVENIE
TOTAL NUMARFR OFf EMPLOYEES
n 10O 28
26 10 Sn
51 10 100
10 10 16n
MORF THAN 150
ALUMINUM
1 TO 25 PFRCENT OF EMPLOYEES
2h 10 &0 PERCENT CF E4PLYES
S1 TO 7S PERCFNTY CF ErPLYFS
MORE THAM 7% PFRCENT  MPLYHS
101}099&'!« AND RRASS

TOTAL XNOWN
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SECONDARY MATERTALS INOUSTRY CENSUS 04/21/71

_ARSOLUTF TALLY CLASSIFIED BY RASIC ANSWERS ‘TO QUESTIONS IN TERMS OF REGION OF RESPONDENT

MTU= : €AST EAST WEST WEST ©. OUTST0
NEW., NLE SOUTH NORTH SOUTH NORTH SOUTH . .* UNTe=.
UNe ENG= ATILAN ATLAN CENe CEN= CENe  CEN= MOUN= PAC~ TEO
ST o ) TOTAL KNOWN _ANN th ©..T1C Teal . TRAL TrAL TRaL  TAIN [IFIC STATE
1 TO 2% PFRCENT OF EMPLOYEFS 1la 8 A 21 .-12 . -3

? 4 6 ? 4 19 0
26 10 sn PERCENT CF EWPLYES . 62 11 1 .18 . & 12 2 1 3. 3 1wy o0
S1 TO 715 PERCFNT QOF EMPLYES . &2 4 © 4 18 - & 10 0 .0 0. o 5. 1

" MORE" THAN 75 PERCENT EMPLYES 44 } LA 1 AN GHE ¥ % 1 2 0. .1 =8 0
LEAD : . 199 - 21 2a - 54 -+ 18 S0 L) 7 10 . 6 29 1
Y TO 25 PFRCENT OF EMPLOYEFS . 173 19 19 17a6- . 1S 0 L8] ' 13 9. 6 25 . . 1
26 TO .50 PFRCENT .CF EMPLYES. . .7 6 oY -3 0 T2 oy s 0 o: -0 - 1 .0
81 1075 PERCENT OF EMPLYES . ' 3 fooA Ly 2.0 o e -~ -0 . 0 0.
MORE THaN 75 DFRCENY EMPLYES © 16 1 1 .. 8§ 2 S8 0o .0 1t e 2 -0
ZINC - S 1) AN b AN B AT ¥ | “J2 46 6 6 . 8 s 25 1
1 'TO 25 PERCFNT OF EMPLOYEFS . 14H 17T Y 3. 12 -3 8 8 T % ¥ -}
26-T0 50 PERCENT CF EVMPLYES - .8 N L 0 .S ) o R ¥ 0 .0 -0
s1 TO 75 PERCENT OF EMPLYES . 3 n a0 -0 - @ | o 0 0 1 0
MORE THAN 75 PFRCENT EMPLYES .. R n - A s L B | 0 .0 0: .0 R -0
NICKEL AND NICKFL ALLCYS, Sre 21 2 %2 11 83 4 1 T k S } | -0
"1 10 25 PERCEMT OF FMPLOYE‘S 1SS 21 o2y o 4 o 36 S W A 3 2. ¢
26°10 50 PERCFNY CF EMPLYES ~ . 13 0 L o - 5 (T | 0 - 0. 3 S0
S1 TO 75 PEHCENT GF EMPLYES 4 n 3 2 0 -2 B I | o0 .0 o1 .0

© MORE THAN 75 PFRCENT EMPLYES | § n. a S -0 ;0 0 0 0. n 0 - .0
STAINLESS STEEL - : AR Y.L 19 1R . &7 1? K1) s 6 -9 4 32 1
1. 1D 25 PERCENT OF EMDLDYF‘S 17k 1R 19 43 16 a4 L -] -9 .4 n 1
26 TO 50 PEHCENT CF EMPLYES . 4 n " r 0. .2 0 1 B S TRV
51 6 .75 P‘ZH_‘GF;NT CF EBPLYES 2 n ) 1 . i (R ) : o n 0 . o Y :o
MORE THAN 75 PERCENT EMPLYFS | 1 0 a N W -0 0 9 0 0 -0 0
PRECINUS METALS . Y . s 35 2 . 1w o B 2 2 1 4
1 TO 26 PERCENT OF EMPLOYEFS & 6 [ 2s | 2. . 9 - -0 1 S 2 14 .0
26 T0 &0 PEMCFNT CF EMPLYES 3 0 B 1 0 0 0 L O o - -1 .0
&) TO 75 PENCENT GF E4PLYES } 0 ) 1 -0 a 0 n .0 0 .0 -0
MORE THAN 75 PERCENT EMPLYES . 1) o0 " 8 [ I | .0 0 o0 o - 2. 0
EXATIC METALS ) LY s . S 26 . . S8 - 18 - 1 2 1100 .0
] T0. 25 PERCENT OF EMPLOYEFS = 97 5 ] 267 & 1% S | 2 .t 9. 0
26 10 50 PERCENT CF EMPLYES . 3 ] '« \ o - -1 n. o 0 o -1 0
S1 °T0 75 PERCFNT CF EvPLYES 2 n . 0.1 0 0 0 0 o .. -0
MORE THAM TS PERCENT EMPLYFS 3 .0 .0 ] 0 .2 0 n 0 0 o - 0
SCRAP METALS | - 159 15 - 1% 21 -2n 39 A 6 10 S - .29 0
1 10 2% PFRCENT OF FMPLOYEFS 62 ') a | U T B | 2 4 1 - 2 - 14 O
26 10 50 vFRcrw! CF EVPLYES . a5 9 ] 8 E 13 2 L 4 1 s - .0
81_T0 715 BERCFNT CF E“PLYES = 32 1 1, 1 "8 S 9 2 -0 4 ] 1.0
MORE 'HAN 75 PERCENT &MPLYFS ~ 19 IR v a4 2 .- 6 ? 1 1 n 2 .0
PAPER R LAk 19 1" 22 11 3 s 5 3 LN § | 0
1 1o 25 PchFM OF FMDLOYEFS B & 2 .2 2 . 3 3 6 2 1 0 0 0 0
26 10 S50 PERCFNT CF EnPLYES - 1) 1 SRR R 4 0 "o 2 0 0 .0
1 70 75 PFRCENT CF EMPLYES o [} 4 2 k] 2 n 1 0 0 0 0
MORE THAN 7% PERCENT EMPLYES 67 7 7 14 4 22 3 3 2 1 11 0
TEXTILES - R YRR > .2n 9 10 2 s ? 2 3 0

S 1 T 25 PFRCFNT OF FMPILOYEFS 1 1 1 ‘s 1 3 0 0. 0 0 ] 9

331 24 10 80 precent oF EwpLYES ) 1 ) 2 2 2 0 1 2 ) o 0
G110 75 BEFCENT CF EMPLYES 1 ) ! . 0 1 o o Q 0 0 n
MORE THAN 75 PERCEMT FMPLYYS - N a , )32 6 . o ? 3 0 1. 2 0

AREA OF QUTHONR STOKAGE «PRNC 574 4% 4s VN 50 2 19 2¢ AT 81 1
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SFCONDARY MATERTALS INDUSTRY. CENSUS 04/21/71

ARSNLUTE TaLLy CLASSTIFIFD HBY RASTIC ANSWFRS TU QUESTIONS IN TERMS OF REGION OF RESPONDENT

AREA UNKNOWN
1t ACRE
2?2 ACRES
3 10 S5 ACRES
6 T0 19
11 TO 15
MORE TwaM 15
AREA UNDFR QO0OF
UNKNOWN AREA
LESS Twan 5000 SQUARE FEET
SC01 TO 10:000 SO.FEET
1729001 10 254000 SALFFET
25400)1 TO S0¢n00 SQ.FEET
MORE THAN §04000 SQLFEET
TOTAL VALUF OF PLANTSEQUIPMENT
LESS THAN $2Sasn00
$25n04000 TO. $S00,000
$501000 TO %1 MILLION
$1¢001400n TN $2 MILLION
$2+9014000 TO $7 wILLIUN
$74301.00n TO %10 “lLIYON
OVER %10 ~ILLION
TOTAL 1948 GRNSS SALFS
UNDER €14000¢000
120000000 TO 340000009
3¢000+000 10 Se000e009
Se0N0sNON TO Renanel0n
"Re0C0*000 TO 12000000
124000,000 TO 2040004000
214%00,000 T0O 3n,00004000
IUus0004000 TO §04000+900
OVER S0¢Nn004000
HANULES AL UMINUM
SCRAP KRECEVD INUSTRAL souncrs
1 10 25 PERCENT
"26 TD 50 PFRCENT:
S1 T0 75 PERCENY
MORE THAN 7S PERCENT
COLLECTNR/NEALER SCURCES
1 10 29 PFRCENT
26 TO 50 PERCENT
S1 YO 7% PFRCENT
MUORE THAN 76 PERCENT
OVER=THE=SCALE SNURCE
Y 10 25 PERCFNT
26 10 sn PERCENT
§1 T0D 75 PFRCENT
. MUME THAM 7% PERCENT
VOLUME PROCSH NOT NMELTED
IDER 200 NET TONS

UNe

TOTAL KNOWN
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SECONUARY MATERTALS INDUSTRY CENSUS 04/21/7)

_ARSOLUTE TALLY CLASSTFIED BY AASIC ANSWERS TO AUESTIONS 1IN TERMS OF REGION OF RESPONDENT

- . MID- . EAST EAST 'wEST WEST . oursto
DA NEW OLE  SOUTH NORTH SOUTH NOATM SOUTH : UNts. 7

UNe FNGe ATI AN ATLAN . CEN= (CENe CFN=  CEN~ MOUN= PAC= - TED.

T o , .TOYAL KNOWN . |LAND. rtc C-11¢ TRAL  TRAL  TeRaL TRAL TAIN IFIC STATE
200 Y0 500 _ . ," T & & s 9 2 ® ? 2 1 0
s0n T0 Yea00 - - I T 5 s L8 21 1 o ? | ? . 1
1000 YO 3JebON I Y\ SR i3 & 8- .2 2 I 2 ? 0
34000 YO S4000 S L e 3 ) b RE 3 ¥ 0 6 -0
OVER §4000 S S | 8 L I | n. 1 e 5 -0

VOLUME SMELvn.MELtcooruta LYK 6. & - . 13 5L .& .. \o 9 1 28 . -0
UNDER 300 NEY TONS . . - H& . & . & Y. & 25 ‘2. .. 8 3 ‘6 e -0

399 100 yusod o 4 AT | A K3 I Y S AT | - 6. 9 20
- 1§S00 TO‘ senon - I . T E S S 2 1 1 0 5 0
S,000' TO 10.000° ; L ] T 3. 2 2 0 - 0 - 0 2. .0
1q.ood 1A 20000 N L Y o ) & .0 8 oh 02 0 0 0 0
2799000 T Se000 : IR - r 2 13 X)) 0 L 0. ]
OVER S@vgeo SRR T R 0 . e o 1. 0 1 6 .0

WANOLES GOPPER of auass BN PR - LI L N - SR 1 1¢ . 16 13 e 59 .- ¢
scnav RECEVD TNDSTRAL SOURCES  2R4.. 24 24 16 . 2% L N - A S S 1 43 1

10 35 PFRCENT . N LU AN | - 21 A 32 3 & 9 2 22 0
26 10 S PFRCENT _-1; LT L8 g 17 9 7 -3 2 5 - ¥y, 10 -0 o
5 PERCEN BEERRINE: I AR | SR S - 2 0 2 i 0 S
MORE THaK: PERCENT - .. & . 1 o9 3 a9 2 & )} & 10 1 ®

1C0LLFCTOR/HEAL¢R sruncrs : /;7u.j 24 rL 8y 23 70 = - § 10 %0 1

¥ T 2% PFRCENT . . . ¥e 12 16 d 113 ) s 2 3 37 1

26 1O .Sn SEQCENT . - 7m & 6 18 L NS §- R 2 3 4 ¢ 12 6
§) 1O TS-PERCENT . .. 0 8§ L & & .. 2 % a2 2 2 9 )
MORE TraAN 75 PENCENT .~ . A& . 4 4 ¢ 3. .26 & - I | R} K} 0
OVERSTHESSCALE " QGUGCES AU 1,1 S ¥ & 7 33 260 44 & 7 12 10 39 1
I 10 25 PERCENT ; ny 12 2 k7. ¥O 30 2 8 B -8 19 1
2610 56 BEACENT - 3. s s 8 506 2 201 1 8 0
51 1O .75 PERCENT ” C-18 00 L | 3 3 0 .0 2 .0 5 0
MORE TwHAN 75 PERCENT 7 27T .0 ] R 2 'S .a -1 1 . LY. 0

TVOLUME PROCSH NOT VELTED" o 3Me.. 26 55 . 19 29 . 19 SRS & | 13 13 St ¥
JUMDER 200" NET TONS R R { 3 26 & .18 -2 | 1 I 15 .0

- 270 10 Soa - - B Y Y3 4 & & 6 1§ 2 .2 0 6 7 -0

TS0y TO Pengn . : 6 4 & 9 s . .18, vooooe 5 4 1o 0
SRe000 100 Jedon D . A ﬂ LN & SR AR £ (5 3 3 i 8 W E
000 1O Senod o Y Y Y -3 13 0 ) 1 T )
OVER SvOgn: ’ : 3y L. 0. L 3 / 3. -5 n 2 2 n 4 - 0

VOLUAE SMELTeMELTE ¢CTHER 13 a8 LI 5 | 10 "3 4 & 6 4. )8 o
WRDER P eSne NFT TCNS - A 3 & 28 9 8 3 IR 4 16 . o
29890 fO & enpn : LI | v 3 0 & ¥ 6 0 - n 1 0
Se000 160 F0v000 T ¥ 0y o .4 o o c 2 [ 0
1“.ano T 2nenon ' B n " 46 ¥ 3 1 o 0 0 1 0
206000 TN S0en0f T S - 3 v & .0 ¥ 0 s 0 0 0 o
NVER Shenoo B o . 6 o 2 o: ¥ o 0 0 ¢

HENDLES LEAN 37 I IR 7 ¥ t24 37 9 12 16 v3 13 S0 .

SCLAP HECF VY TRNDSTRAL snuncrs ey 19 ‘o % 1R 60 s e 140 10 25 0

4 ey T TO- 26 PFRCFNT uy ) ® .13 Yo 28 1 4 R k) 16 0
Juzfcf . 2?6 TO Sn PERGENT 3] 4 4 12 ¥y qn 2 ¥ 2 3 3 0
51 T0 75 PFRCENT 1R 1 ) 4 3 6 0 2 0 0 2 0
MURE. THAM T4 BFRCENT 53 A a 15 2 15 -2 3 0- & 4 0
COLLECTNR/NFALFR SCURCFS - . 224 20 2e T 5) 26 he L) 3 11 9 30 1
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SECONDARY MATERTALS INDUSTRY CENSUS 0472177}

ABSOLUTE TALLY CLASSIFIED HY HASIC ANSWFRS TO WUESTIONS IN TERMS OF REGION OF RESPONDENT

1 TO 25 PFRCENT
26 T0 S0 PERCENT
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-SECONDAQY MATERTALS INDUSTRY CENSUS 04/21/71

ARSOLUTE ‘TALLY CLASSIFIED By RASTC ANSWSRS TO QUESTIONS IN TERMS OF REGION OF RESPONDENT
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SFECONDARY MAYFQ!ALQ INDUSTRY CENSUS 04/21/7}

ARSOLUTE TALLY CLASSTIFIFD MY RASIC ANSWFRS TO QUESTIONS IN TERMS OF REGION OF RESPONDENT
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SECONDARY MATERTALS INDUSTRY CENSUS 06/21/1\}

ARSOLUTE TALLY CLASSIFIED BY RASIC ANSWFRS TO NUFSTIONS IN TERMS OF REGTION nF RESPONDENT
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1 TO 25 PFRCENT 27 3 % Y 0 ) 0 1 4 1 9 0
26 10 50 PERCENT 7 4 ? 0 0 0 0 1} 0 0 ¢ 0
$1 TO 75 PERCFNT 0 o n () 0 0 0 0 0 0 0 0
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PUNCHASED FRNOM OFF {CE WLNDGS 3s 3 i) 8 4 9 2 3 2 1 3 0
1 TO 25 PFRCENT 36 3 ;] 8 ) 8 2 "3 2 1 3 0
26 10 S0 PERCENY 1 (|} L] n 0 1 0 0 0 0 0 0
51 TO 75 PERCFNT [ 0 " 0 0 0 0 n 0 0 0 0
MORE THAM 75 PERCENT n n " 0 0 0 0 0 0 ] 0 0

PURCAHSD SHPRMARK yNEPT,STORETC 59 5 ] L] ? 16 4 4 2 1 8 0
1 T0 25 PERCEMT _ 'Y 2 > 4 4 le 4 4 2 1 5 0
25 TO §0 PEHCENT R 2 2 n k | 2 0 (] o 0 1 0
61 10 75 OFRCFNT 2 \ | n 0 0 0 0 0 0 1 0
MORE THAN 74 PERCENT 1 n A n 0 0 0 0 0 0 1 0

PURCHSD CNILLFCTOR/CEALER ©H3 ? 14 18 9 29 4 4 2 0 10 0
1 TO 25 PFRCENT 4?2 3 2 6 S 16 3 4 1 0 Y 0
26 10 §n PEXCHNT 22 2 P 9 3 9 n 0 0 0 3 0
51 TO 7% PFRCFNT | n A 1 o 3 ()] 0 0 0 0 0
MORE THAN 16 PFRCEMT }\s 2 2 6 1 1 1 n 1 0 3 0

PURCHSHD FROM NVFR=THF=SCALE 66 5 ] A 9 24 3 4 4 1 8 0
1 Tu 25 PFRLEMT 4> A | 2 A 3 19 2 } 1 1 é 0

A vy 26 10 & PEHUCFNY 1 1 1 1 3 4 n 2 1 0 1 0
- ! S1 TO 7% PERCFNT 3 n - 1 1 0 0 n 0 0 1 0
MORE THAN 75 PRRCFNT ] 1 1 n 2 1 1 1 2 0 0 0

PIMCHASEN FRAOM NTHER SOURCES 4 n A 2 0 2 0 I'q 0 0 1 0

1 TU 28 PFRCENT ! 0 3} 2 0 2 0 2 0 0 1 ¢

921



ARSOLUTE TALLY CLASSIFTED HY AASTIC ANSWERS TO QUESTIONS IN TERMS OF REGION OF RESPONDENT
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SFCONDARY MATERTALS INNDUSTRY CENSUS 064/21/71

ARSNLYUTF TALLY CLASSIFIEDN HAY RASTIC ANSWFRS TO QUESTIONS IN TERMS OF RFATON NF RESPONDENT

MlVe EAST EAST wFST WESY ouUTS1D

NEW NLE SOUTH NORTH SOUTH NORTH SOUTH UNte-

UNe ENGe ATLAN ATLAN CEN= CENe CFN= CEN= MOUN= PAC- Te0

TOTAL KNQwN |ANN TIC TIC TRAL THAL TRAL TRAL TAIN IFIC STATE

26 TO sn PERCFNT : 3 0 A 1 0 2 L] ¢ a 0 0 0
§1 TO 75 PERCFNT 2 1 1 0 0 1 0 ] 0 0 0 0
MORE THAN 75 PFRCENT 1 0 " 8 0 2 0 0 1 0 0 0
RECVD ORGANZTN AND INSTITUTN 218 ? 2 'S 4 ] 1 3 2 2 2 0
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PROCSD wONL RAG CUTTINGIRAGS 49 2 2 12 6 7 2 Y 1 1 S 0
UNDER SeNN0+0N0 POUNDS 3s 2 ? 11 ) 6 2 4 1 1 4 0
SeN00s00n TO 10,0004000 3 n " 2 0 0 0 (4] 0 0 1 0
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SFCONDARY MATERTALS INDUSTRY CENSUS 04/21/7)

AHSOLUTE TALLY CLASSIFIED HY RASIC ANSWFRS TO QUESTIONS IN TERMS OF REQION OF RESPONDENY
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Analysis by Operation

Table Number

A-1
A-2
A-3
A-4

A-5

TABLE A-1.

130

Plant Area of QOutdoor Storage

Plant Area Under Roof

Value of Plant and Equipment

1969 Gross Sales Revenue

Number of Employees.

BY SIZE OF OUTDOOR STORAGE AREA

PERCENTAGE DISTRIBUTION OF RECYCLING INDUSTRY COMPANIES

—_— —  ——— ——— ——— — —(— —  —— — ——— _————— —— —

Area of Outdoor Storage

Three More
One Two to Five than Five
Type of Operation Total Acre Acres Acres Acres
Nonferrous Scrap D-P 100.0 13.7 12.6 25.2 48.5
Nonferrous Metal Broker 100.0 8.6 14.7 25.0 51.7
Smelter and Refiner 100.0 13.5 12.5 22.9 51.0
Ingot Maker 100.0 10.8 16.2 18.9 54.1
Brass Mill 100.0 18.5 14.8 18.5 48.1
Scrap Iron P & B 100.0 7.8 10.5 22.9 58.8
Sweater 100.0 5.8 11.5 11.5 71.2
Importer & Exporter 100.0 9.7 14.5 27.4 48.4
Paper Stock D-P 100.0 11.1 30.2 33.3 25.4
Paper Stock Broker 100.0 13.7 35.3 25.5 25.5
Textile D-P 100.0 9.1 22.7 22.7 45.5
Textile Broker 100.0 11.1 11.1 22.2 55.6
Textile Garnetter 100.0 33.3 0.0 0.0 66.7
Other Function 100.0 8.6 14.3 22.9 54.3
e —————

A

26%a



TABLE A-2.
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PERCENTAGE DISTRIBUTION OF RECYCLING INDUSTRY COMPANIES

BY SIZE OF AREA UNDER ROOF

Area Under Roof s SQuare Feet

1

5001

10001

25001

Mo

re

. To To To To Than

Type of Operation Total . 5000 10000 25000 50000 50000
Nonferrous Scrap D-P 100.0 13.1 13.7 31.9 18.8 22.4
Nonferrous Metal Broker 100.0 6.4 13.6 33.6 20.7 25.7
Smelter and Refiner 100.0 7.8 7.8 26.1 24.3 33.9
Ingot Maker ' 100.0 2.5 10.0 17.5 17.5 52.5
Brass Mill 100.0 10.3 13.8 - 34.5 6.9 34.5
Scrap Iron P & B 100.0 = -12.7 15.9 32.5: 20.4 18.5
Sweater 100.0 5.5 12.7 36.4 18.2 27.3
Importer & Exporter 100.0 3.8 14.1 28.2 19.2 34.6
Paper Stock D-P 100.0" £ 4.9 . 4.9 29.6 24.7 35.8
Paper Stock Broker 100.0 7.5 " 3.0 23.9 23.9 41.8
Textile D-P 100.0 4.5 2.3 13.6 13.6 65.9
Textile Broker 100.0 5.3 0.0 15.8 5.3 73.7
Textile Garnetter . 100.0 0.0 20.0 .0.0 20.0 60.0
Other Function 100.0 15.0 15.0 25.0 15.0 30.0

' TABLE A-3.

PERCENTAGE DISTRIBUTION OF RECYCLING INDUSTRY COMPANIES

BY VALUE OF PLANT. AND EQUIPMENT

Total Value of Plant & Eddipment,thousands of dollars"

o 1 251 501 1001 2001 7001 More

* To To To To To To Than

Type of Operation _ Total 250 ~ 500 = 1000 2000 7000 10000 10000
Nonferrous Scrap D-P. 100.0 35.6 16.9 21.8 14.2 - . 8.8 1.5 1.1
Nonferrous Metal Broker 100.0  34.2 12.6 22.5 14.4 . 13.5 0.9 1.8
Smelter and Refiner 100.0 29.2  10.4 15.6 17.7 -~ 15.6 3.1 8.3
Ingot Maker 100.0 22.9 - 8.6 14.3 28.6;‘ 17.1. 2.9 5.7
Brass Mill -.100.0 40.0 . --12.0 12.0 - 16.0 .. 8.0 . 4.0° ‘8.0
Scrap Iron P & B 100.0 26.5 15.4 25.0 19.9 11.8 1.5 0.0
Sweater 100.0 18.7 12.5 22.9 25.0 18.7 2.1 0.0
Importer & Exporter 100.0 27.1 17.1 18.6 22.9 11.4 2.9 0.0
Paper Stock D-P 100.0 32.9 . 23.3 ‘17.8 15.1 - 9.6 0.0 1.4
Paper Stock Broker ©100.0  32.2 - 25.4 16.9 13.6 '10.2 0.0 1.7
Textile D-P 100.0 - 40.0 15.0 22.5 17.5 5.0 0.0 0.0
Textile Boker 100.0 31.6 31.6 15.8 10.5 10.5 0.0 0.0
Textile Garnetter 100.0 0.0  40.0 0.0 20.0 40.0 0.0 0.0
dther Function 100.0 27.0 18.9 21.6°.  24.3 - 8.1 0.0 0.0

b



TABLE A-4.

PERCENTAGE DISTRIBUTION OF RECYCLING INDUSTRY COMPANIES
BY SIZE CLASS IN TERMS OF 1969 SALES

oss Sales, million dollars

Total 1969 Gr

$1 $3 $5 $8 $12 $20 $30
Under To To To To To To To Over
Type of Operation Total $1 $3 $5 $8 $12 $20 $30 $50 550
Nonferrous Scrap D-P 100.0 18.6 28.7 19.9 12.9 5.7 7.9 1.9 2.8 1.6
Nonferrous Metal Broker 100.0 14.2 20.6 21.9 12.3 11.6 11.0 3.2 3.2 1.9
Smelter and Refiner 100.0 10.5 22.8 16.7 14.9 5.3 11.4 4.4 7.9 6.1
Ingot Maker 100.0 7.1 19.0 11.9 19.0 14.3 11.9 4.8 9.5 2.4
Brass Mill 100.0 10.7 25.0 17.9 7.1 7.1 17.9 0.0 7.1 7.1
Scrap Iron P & B 100.0 16.1 30.3 20.6 12.9 7.7 4.5 1.9 3.2 2.6
Sweater 100.0 11.8 29.4 23.5 9.8 9.8 5.9 5.9 3.9 0.0
Importer & Exporter 100.0 9.4 21.9 22.9 11.5 16.7 9.4 3.1 4.2 1.0
Paper Stock D-P 100.0 29.3 43.9 9.8 6.1 6.1 2.4 0.0 2.4 0.0
Paper Stock Broker 100.0 21.3 42.7 12.0 12.0 8.0 2.7 0.0 1.3 0.0
Textile D-P 100.0 12.8 57.4 12.8 10.6 6.4 0.0 0.0 0.0 0.0
Textile Broker 100.0 17.4 47.8 17.4 13.0 4.3 0.0 0.0 0.0 0.0
Textile Garnetter 100.0 0.0 12.5 12.5 12.5 12.5 12.5 12.5 12.5 12.5
Other Function 100.0 20.0 33.3 20.0 8.9 11.1 2.2 2.2 2.2 0.0
16< 0/
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TABLE‘ATS. PERCENTAGE DISTRIBUTION OF RECYCLING INDUSTRY COMPANIES
IN TERMS OF EMPLOYEES ’ '

— — — e ————

Company Size Class, Number of Employees

1 51 101 More
. To To To Than
- Type of Operation Total 50 - 100 150 150
Nonferrous Scrap D-P ©100.0 - 73.2 . 16.8 4.0 6.1
Nonferrous Metal Broker ~ 100.0  71.3 18.3" 6.1 4.3
Smelter and Refiner ~100.0 54.1 . 16.4 - 9.8 19.7
Ingot Maker _ . °.100.0 39.0 31.7 17.1 12.2
Brass Mill _ 100.0 61.3 29.0 0.0 9.7
Scrap Iron P & B 100.0 63.4 23.8 5.5 7.3
Sweater’ 100.0 56.4 30.9 3.6 9.1
Importer & Exporter 100.0 - 68.4 18.4 5.1 8.2
Paper Stock D-P ... ..  100.0 -70.1 . 18.4 2.3 9.2
Paper Stock Broker .. . 100.0 =~ 73.1 15.4 3.8 7.7
Textile D-P o 100.0 47.9 29.2 12.5 10.4
Textile Broker 100.0 56.5 - 26.1 4.3 13.0
Textile Garnetter . -100.0 37.5 - 12.5 . 12.5 37.5
Other Function = 100.0 58.1 30.2. . .2.3 9.3
Analysis by Geograpﬁic Region'
Table Number -
A-6 Plant Area
A-7 . 1969 Gross Sales
A-8 .. Value of Plant and Equipment.

hib



TABLE A-6. REGIONAL DISTRIBUTION OF RECYCLING COMPANIES BY PLANT AREA

New Middle South East North East South West North West South Outside
Total England Atlantic Atlantic Central Central Central Central Mountain Pacific U.S.
Area of Outdoor Storage 100.0 7.8 29.6 8.7 26.3 3.3 4.2 3.1 2.9 14.0 0.2
1 Acre 100.0 7.7 26.9 5.8 19.2 3.8 3.8 3.8 3.8 25.0 0.0
2 Acres 100.0 12.9 16.1 8.1 27.4 3.2 3.2 1.6 6.5 21.0 0.0
3 to 5 Acres 100.0 7.1 24.2 9.1 32.3 2.0 4.0 4.0 0.0 17.2 0.0
6 to 10 100.0 7.6 25.8 12.1 30.3 6.1 3.0 6.1 4.5 3.0 1.5
11 to 15 100.0 12.8 15.4 5.1 33.8 2.6 7.7 7.7 1.7 10.3 0.0
More than 15 100.0 5.3 22.4 11.8 33.3 7.9 3.9 3.9 2.6 11.8 0.0
Area Under Roof 100.0 7.8 29.6 8.7 26.3 3.3 4.2 3.1 2.9 14.0 0.2
Less than 5000 sq ft 100.0 5.6 18.5 13.0 20.4 1.9 1.9 1.9 5.6 29.6 1.9
5001 to 10000 sq ft 100.0 7.2 1.7 2.9 27.5 1.4 5.8 1.4 4.3 26.1 1.4
10001 to 25000 sq ft 100.0 10.9 25.4 8.0 23.2 5.1 1.4 6.5 3.6 15.9 0.0
25001 to 50000 sq ft 100.0 10.5 25.3 10.5 27.4 4,2 5.3 3.2 4.2 9.5 0.0
More than 50000 sq ft 100.0 5.2 27.5 13.1 34.6 2.6 7.2 3.3 1.3 5.2 0.0

TABLE A-7. REGIONAL DISTRIBUTION OF RECVCLING COMPANIES BY GROSS SALES

New Middle South East North East South West North West South OQutside
Total England Atlantic Atlantic Central Central Central Central Mountain Pacific u.s.
Total 1969 Gross Sales 100.0 7.5 28,5 8.6 26.8 3.4 4.1 3.2 3.0 14.6 0.2
Under $1,000,000 100.0 8.6 20.4 6.5 2.6 5.4 5.4 3.2 4.3 23.7 0.0
$1,000,000 to $3,000,000 100.0 9.1 21.2 9.7 2.1 3.0 4.2 1.8 4.2 13.9 0.6
$3,000,000 to $5,000,000 100.0 7.5 37.6 12.9 18.3 2.2 4.3 4.3 2,2 10.8 0.0
$5,000,000 to $8,000,000 100.0 4.9 26.2 8.2 27.9 8.2 1.6 4.9 1.6 16.4 0.0
$8,000,000 to $12,000,000 100.0 8.1 35.1 5.4 6.3 0.0 5.4 0.0 2.7 18.9 0.0
$12,000,000 to $20,000,000 100.0 7.7 35.9 7.7 30.8 0.0 2.6 2.6 0.0 12.8 0.0
$20,000,000 to $30,000,000 100.0 8.3 25.0 8.3 16.7 8.3 8.3 16.7 0.0 8.3 0.0
$30,000,000 to $50,000,000 100.0 0.0 50.0 5.0 40.0 0.0 0.0 0.0 5.0 0.0 0.0
Over $50,000,000 100.0 0.0 53.8 0.0 30.8 0.0 7.7 7.7 0.0 0.0 0.0

AR




. TABLE ' A-8. REGIONAL;DISTRIBUTION OF RECYCLING COMPANIES
BY VALUE OF PLANT AND EQUIPMENT

E .. New Middle .South - .- East North East South West North West South : ’ Outside
.“Total England . Atlantic Atlantic Central Central .  Central Central Mountain Pacific uU.S.

Total Value of Plant

and Equipment . . ©100,0  ".8.2 23.7. 9.8 27.1 2.9 5.0 3.8 3.6 15.6 0.2

Less Than $250,000 100.0  10.5 21.1. 7.9 - 28.1 . 0.9 3.5 0.9 4.4 21.9 0.9
$250,000 to $500,000 '.100.0  10.7 19.4 12.6 22.3 5.8 5.8 4.9 3.9 14.6 0.0
$501,000 to $1,000,000 100.0  10.4 2.7 9.1 23.4 . 1.3 ..5.2 9.1 2.6 14.3 0.0
$1,001,000 to $2,000,000  100.0 1.7 36.2 10.6 29.8 0.0 4.3 2.1 4.3 12.8 - 0.0
$2,001,000 to $7,000,000 . - 100.0 -0.0 . 36.2 10.6 29.8 0.0 4.3 2.1 4.3 12.8 0.0
$7,001,000 to $10,000,000 - 100.0  14.3 14.3 0.0 42.9 0.0 0.0 0.0 0.0 28.6 - 6.0

Over $10,000,000 100.0 9.1 36.4 0.0 45,5 9.1 0.0 - 0.0 0.0 0.0 0.0

———
————
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Analysis by Commodity

table Numibe#

A<9 . Value of Plant and Equipment

A-10 ,. 1'9"6'9.th0'3_"8 Sales



TABLE A-9, SCRAP COMMODITY PROCESSORS CLASSIFIED BY VALUE, PLANT, AND EQUIPMENT
(Percent of Companies in Category - N = 578)

e - . — _
Number of
Less - More Companies
: " . Than .  250- 501- "1001- 2001- 7001- Than in Category
Category . 250 500 1000 2000 . 7000 10,000 10,000 - Sample
Aluminum Scrap Processor . 34,4 16.4 = .21.5 14.5 = 10.9 0.8 1.6 - 256
‘Aluminum Scrap Smelter, =~ . 26.4 14.0 19.4°  19.4 14,7 1.6 4.7 - 129
Melter, Consumer : ' -
Copper/Brass Scrap Processor 36.4 15.1 21.7 15.1 8.9 1.2 1.6 258
Copper/Brass Smelter, ' . 25.5 13.7 22.5 18.6 12.7 1.0 5.9 ‘102
Melter, Consumer ‘
Lead Scrap Processor 34.5 15.0 22.3 . 15.9 10.0 0.9 1.4 220
Lead Scrap Smelter, 27.4 12.3 19.8 °~ 22.6 13. 1.9 2.8 106
Melter, Consumer : . . ' :
Zinc Scrap Processor ©35.1 18.3 20.7 14.9 9.6 1.0 0.5 208
"Zinc Scrap Smelter, - 30.2 11.6 16.3 24.4 14.0 - 1.2 2.3 86
Melter, Consumer : '
Nickel/Alloy Scrap Processor =~ 34.7 17.6 19.9 15.7 9.7 1.4 0.9 216
Stainless Steel Scrap Processor -36.4 15.9 21.0 15.0 9.8 1.4 0.5 214
Precious Metal Processor ‘ 39.5 15.1 20.9 14.0 5.8 1.2 3.5 86
Gold Refiner : ' 29.3  -19.5 24.4 14.6 2.4 2.4 - 7.3 41
-Silver Refiner . ‘ _ - 31.5 18.5 24.1 14.8 - 3.7 1.9 5.6 54
Platinum Refiner - 24.3 18.9 27.0 16.2 2.7 2.7 8.1 37
Exotic Metal Scrap Processor 32.4 20.6 19.6 11.8 13.7 2.0 0.0 102
Paper 32.0 28.0 17.3 14.7 6.7 0.0 1.3 75
Textiles . o , 40.5 16.7 21.4 16.7 4.8 0.0 0.0 42
TOTAL ALL CATEGORIES 33.3 8.7 18.5 13.9 11.3 1.7 2.6 417

Source: BCL - Secondary Materials Industry Census.

jii;(;
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TABLE A-10.

SCRAP COMMODITY PROCESSORS CLASSIFIED BY 1969 GROSS SALES
(Percent of Companies in Category - N = 578)

1970 Gross Sales (Milljong of $)
Number of
Companies
Under Over in Category
Category* 1 1-3 3-5 5-8 8-12 12-20 20-30 30-50 50 Sample
Aluminum Scrap Processor 18.1 27.8 19.1 13.7 6.4 7.0 2.0 3.0 3.0 299
Aluminum Scrap Smelter, 14,6 19.7 19.1 14.6 9.6 7.0 4.5 5.7 5.1 157
Melter, Consumer
Copper/Brass Scrap Processor 17.9 27.5 20.2 12.9 6.3 6.6 1.7 3.3 3.6 302
Copper/Brass Scrap Smelter, 10.6 18.7 17.9 14.6 10.6 10.6 1.6 6.5 8.9 123
Melter, Consumer
Lead Scrap Processor 17.5 30.7 16.7 13.2 7.4 6.2 1.9 3.1 3.1 257
Lead Scrap Smelter, 13.1 23.8 18.5 13.8 9.2 8.5 3.8 4.6 4.6 130
Melter, Consumer
Zinc Scrap Processor 16.7 30.6 19.2 13.5 6.5 5.3 1.6 3.7 2,9 245
Zinc Scrap Smelter, 11.8  24.5 16.4 18.2 7.3 7.3 4.5 4.5 5.5 110
Melter, Consumer
Nickel/Alloy Scrap Processor 16,2 28.1 19.0 14.2 6.3 7.9 2.0 3.6 2.8 253
Stainless Steel Scrap Processor 18.0 28.3 19.7 13.9 6.1 7.4 1.2 3.7 1.6 244
Precious Metal Processor 20.6 23.4 21.5 11.2 11.2 5.6 0.9 0.9 4.7 107
Gold Refiner 13.7 23.5 13.7 17.6 13.7 3.9 0.0 0.0 13.7 51
Silver Refiner 13.4  23.9 16.4 14.9 11.9 7.5 1.5 0.0 10.4 67
Platinum Refiner 8.5 19.1 14,9 19.7 14.9 8.5 0.0 0.0 14.9 47
Exotic Metal Scrap Processor 17.4 24,0 21.5 14.0 7.4 5.8 2.5 5.0 2.5 121
Paper Processor 29.8 42.9 8.3 7.1 7.1 2.4 0.0 2.4 0.0 84
Textile Processor 16.3 57.1 10.2 10.2 6.1 0.0 0.0 0.0 0.0 49
TOTAL ALL CATEGORIES 17.4 31.0 17.4 11.4 6.9 7.3 2.3 3.8 2.4

* Row totals add to 100 percent.

Source: BCL - Secondary Materials

Industry Census.

8€T



139

Analysis of Business Statistics

Table Number

A-11 : SécéndarbeateriaissInd03fry
A-12 Commodity Specialty

A-13 ° _ Business Specialty.

=
@



TABLE A-11. SECONDARY MATERIALS INDUSTRY - REGIONAL TABULATION OF AVERAGE INDUSTRY BUSINESS STATISTICS

United States Census Region

East- East- West~- West~
New Middle South North South North South
England Atlantic Atlantic Central Central Central Central Mountain Pacific National

Average 1969 4,612 ‘10, 345 5,402 8,301 4,333 7,273 9,941 5,031 4,321 7,540
Gross Sales™*
(N = 533)

Average Value, 755 1,835 1,087 1,903 1,740 1,106 1,057 1,112 1,105 1,480
Plant, and
Equipment
(N = 419)

Average Number 28 97 69 74 80 57 97 46 38 71
of Employees
(N = 554)

Average Invest- 27.0 18.9 15.3 25.7 21.8 19.4 10.9 24,2 29.1 20.8

ment per
Employee¥*

Average Sales 165 107 78 112 54 128 102 109 114 106
Per Employee¥*

Average Inves- 0.06 0.05 0.04 0.04 0.02 0.06 0.09 0.04 0.03 0.05
ment per $
of Sales

* Thousands of Dollars.

b
Je

ovT
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TABLE A-12. SECONDARY MATERIALS INDUSTRY - AVERAGE BUSINESS STATISTICS
: ' . TABULATED BY COMMODITY SPECIALTY

o—
—

Average Investment Average Average Investment

Commodity in Plant & Equipment Number of Per Employee

Specialty* %) _ Employees ($)
Aluminum 1,739,000 66 26,200
Copper & Brass , 1,863,000 98 19,000
Lead T 1,652,000 - 95 17,300
Zinc - 1,103,000 s 43 25,500
Nickel & Nickel Alloy 1,348,000 59 22,700
Stainless Steel ’ 1,419,000 43 33,400
Precious Metals 3,270,000 49 67,000
Exotic Metals : 1,508,000 -39 _ 38,300
Scrap Iron : 1,638,000 - 82 20,000
Paper - .. .870,000 42 : 21,000
Textiles * . . .842,000 - . . ! 95. ; 8,900

All Commodities ; 1,480,000 , : - n 20,800

—

* Commodity specialty répresents largest allocation of companyjemployees.
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TABLE A-13. SECONDARY MATERIALS INDUSTRY - AVERAGE BUSINESS STATISTICS
TABULATED BY TYPE OF BUSINESS

Average Investment Average Average Investment
Type of in Plant & Equipment  Number of Per Employee
Business Speciality¥ ($) Employees (%)

Nonferrous Scrap Metal Dealer 844,000 44 19,200

Processor (N = 199)
Nonferrous Metal Broker (N = 22) 745,000 16 46,600
Smelter and Refiner (N = 79) 3,122,000 97 33,200
Ingot Maker (N = 24) 2,915,000 112 26,000
Brass Mill (N = 5) 3,365,000 63 53,400
Scrap Iron Processor and 1,836,000 88 20,900

Broker (N = 51)
Sweater (N = 0) NA NA NA
Importer and Exporter (N = 17) 1,312,000 24 54,700
Paper Stock Dealer Processor (N = 37) 783,000 43 18,200
Paper Stock Broker (N = 31) 1,002,000 48 20,900
Textile Dealer-Processor (N = 24) 695,000 97 7,200
Textile Broker (N = 1) NA NA NA
Textile Garnetter (N = 3) 1,675,000 262 6,400

* Type of business represents largest portion of company revenue.
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SUPPLEMENT‘QN SOLID WASTE_GENERATION AND
DISPOSAL BY SECONDARY MATERIALS PROCESSORS

olid t ~Products of
the Seco terj n

As an addendum to the extensiveAsﬁrvey, 307 of the firms sampled were
asked to fill out a questionnaire on~$olid wastes generated as a by-product of
their normal operations. The questionharie, along with a tabulation of the
replies is presented on the following pages.

An analysis-of the responses- indicates fhat general refuse, including
garbage, trash, debriszhgnd-rubbish,:rep;eégnts the type of solid waste most
generally encounte;éd; fhe volume §f soli& waste genération is under 10‘tons
per month in many cases, and 50 percent of the~firms report that genetatiop is
under 25 tons per mopth.'”ﬁost‘firms simply’ﬁaﬁl the solid waste to the local
dumps themselyes(pr Py a gqnt;act.;ubpish hauler, and 75 percent of the f;rmsA
report that‘disposal costs avé;age less thaq,$500 per month, or roughly 0.079 per-
cent of average mon;hly'sales of $628,000. Thus?'whiie tﬁe disposal of solid
was;e'generated du:ing(sgcqnda;y material Processing may represenf a physicél

problem, its magnitude cannot be considered sigpificant.
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CONFIDENTIAL

Addendum to Secondary Materials Industry Census

What are the solid wastes, by-products, and other residues of your plant

operation that your firm generates and must dispose of?

Percent of

Eirms Responding idu
40 Garbage, trash, debris, rubbish, skimmings, dust, refuse
16 Paper, cardboard, cellophane, cartons, etc.
13 Wood, wood containers
9 Scrap iron and steel
9 Slag and skim, fly ash, flue dust
8 Skimmings and drosses
7 Fibers, textiles, rags
6 Rubber tires
6 Insulation, wire insulation, cable strippings
5 Zinc oxide, zinc skimmings, zinc residue
3 Aluminum, aluminum oxide
3 Tin, tin cans, metal Containers
3 Baling wire
Less than 3 All other including glass, brass, copper, lead, liquids,

batteries, and brick.



145

‘2. How much of each kind does it generate? (Listiand give quantities.)
(154 replies)

Percent of

Firms Responding ntit ton,

27 ‘ ‘Less than 10
23 11 = 25
18 o 26 - 50
10 ‘ 51 - 100
17 A : A .' 100 - 500

6 ~ Over 500

3. What methods. are used to dispose.of them?

(274 replies)

Percent of

Firms Responding . Method -
39 , Hauled to dump
17 Sold
15 Used for landfill
11 Collected by private garbage disposal concern
5 Burn or incinerate
4 ‘Dumped on own property _
4 Recycled or reused - serves as a raw material
1 Stored on own property for resale
3 Other '
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4. What is the approximaic cost of disposing of the above?
(Include collection. stoxage, treatment, and disposal costs.)
(307 wonlien):

Percent of

Firms Responding Cost ($ per month)

11 0

24 1 - 50
11 51 - 100
29 101 - 500
9 501 -~ 1000
8 1001 -~ 2000
4 2001 - 5000
4 Over 5000

Ho732



